Historic, archived document 



Do not assume content reflects current 
scientific knowledge, policies, or practices. 



REPORT 



OF THE 



SECRETAKY OF AGRICULTURE 



18 9 3 . 



WASHINGTON: 

GOVEKHMENl PRINTING- OFFICE, 

1894, 



[Public Resolution— No. 18.] 

JOINT ItESOLUTIOX to print Agricultural Report- for eighteen hundred ami ninety-three. 

Resolved by the Senate . and; Souse of Bepreseniaiivea of the United States of America in 
Congress assembled, That there be printed five hundred thousand copies of the Annual 
Report Of tho Secretary of Agriculture for -the year eighteen hundred and ninety- 
three; one hundred and ten thousand copies for the use of the Senate, three hun- 
dred and sixty thousand copies for the use of the House of Representatives, and 
thirty thousand copies for the use of the Department of Agriculture, the illustra- 
tions lor the same to be executed under the supervision of the Public Printer, in 
accordance with directions of the Joint Committee on Printing, said illustrations 
to be subject to the approval of the Secretary of Agriculture. 

Sec. 2. That the sum of three hundred thousand dollars, or so much thereof as may 
be necessary, is hereby appropriated/ out of any money in the Treasury not other- 
wise appropriated, to defray the cost of printing said report. 

Approved, April 10, 1894. 



2 



347474 



CONTENTS. 



Page. 

Report of the Secretary of Agriculture . . . . . . 7. 

Special Report of the Assistant Secretary ,-- -v. ....... 53 

Report of the Chief of the Weather Bureau ...... . 89 

Report of tho Chief of the Bureau of Animal Industry. . 123 

Report of tho Chemist.. . . ...... . . .............. 189 

Report of the Entomologist. . 199 

Report of the Ornithologist and Mammalogist 227 

Report of tho Botanist...... ...... - 235 

Report of tho Chief of the Division of Vegetable Pathology ... . 245 

Report of tho Assistant Pomologist ......... . . 277 

Report of the Chief of the Division of Microscopy. . .......... 297 

Report of the. Chief of the Division of Forestry 303 

Report of the Superintendent of Gardens and Grounds 365 . 

Report of; the Chief of the Seed Division .-- ----- ...... .. 389 

Report of the Chief of the Division of Illustrations 393 

Report of the Chief of the Division of Records and Editing 395 

Report of the Superintendent of the Document and Folding Room. 409 

Report of the Chief of the Division of Accounts and Disbursements...... .... 411 

Report of tho Director of the Ofuco of Experiment Stations ..- 417 

Report of the Statistician 465 

Report of the Special Agent in Charge of Fiber Investigations 5G7 

Report of Special Agent and Engineer for Road Inquiry 585 

Report of the Special Agent in Charge of Irrigation Inquiry 593 



ILLUSTRATIONS. 



Keport of the Chief of the Weather Bureau : Page. 
Plate I. Chart of departures from normal precipitation for the crop 

season from March 1 to October 2, 1893 . 112 

II. Chart of average daily departures from normal temperature for 

the crop season from March 1 to October 2, 1893. . 112 

III. Average daily departures from normal temperature and weekly 

departures from normal precipitation from April 10 to October 

2, 1893 ......... ..... ...... 112 

IV. Average daily departures from normal temperature and weekly 

departures from normal precipitation from April 10 to October 

2, 1893 ... 112 



liEPORT OF THE ENTOMOLOGIST : 

Plate I. The San Jose" scale aucl the new peach scale (Figs. 1-3) 224 

II. Introduced Australian ladybirds (Figs. 1-9) . .." 224 

III. The orange mealy wing (Figs. 1-2) ... 224 

IV. Miscellaneous iusects (Figs. 1-4). 224 

Report of the Ornithologist and Mammalogist: 

Plate I. Third provisional biogeographic map of North America showing 

principal life areas . - 228 

Report of the Chief of the Division of Vegetable Pathology: 

Fig. 1. Leaf of potato affected with the Macrosporium disease, \ . 261 

Report of the Assistant Pomologist: 

Plate I. Bryant apple - - - 286 

II. Magnolia pear 288 

III. Johnson quince ...... . - ---- 288 

IV. Eobena peach ■■ 290 

V. Plums: (a) Golden Prune, (b) Coe Golden Drop, (c) Yellow 

Aubert, {d) Yellow Aubert— section - - 290 

VI. Hoskins cherry ......... ----- --- 292 

VII. Critic grape .. .............. - - - 292 

VIII. Boone orange - - - - — r ------------------- - 292 

IX. Persimmon: (a) Marion, .(b) Golden Gem, (c) Seedless Wild, 

(d) OWong Wild --- 294 

Report op the Chief of the Division of Microscopy: 

Plate 1. A. (Bussula) virescens Fr. (edible) - --- 300 

II. A. (Coprinus) comatus Fr. (edible) . . 300 

III. A. (Marasmius) oreades Fr. (edible) . — - -■ 300 

IV. A. (Hyplwloma) siiblateritius Schaeff (edible) - ... ....... 300 

V. Fig. 1, ehaulmugra fat crystals; Fig. 2, cocoanut fat crystals.. . 302 

VI. Fig. 1, carapa fat crystals^ Fig. 2> palm fat crystals 302 

VII. Figs. 1, 2, 4, cow's butter crystals; Fig. 3, muskrat fat crystals ; 

Fig. 5, human fat crystals ; Fig. 6, monkey fat crystals . . - . . 302 



6 



ILLUSTRATIONS. 



Report of the Chief of the Division of Forestry; lage. 
Plate I, Map showing distribution of forest land and lumber regions in 

the United States 3iG 

II. Map showing distribution of forest land, brush land, and open 
country west of longitude 97 c , and national forest reserva- 

tions.. 316 

III. Forest managers' map, showing pine forest district in the plain, 
subdivided into compartments, blocks, and ranges, as is usual 
in German forestry practice, with age classes in ideal arrange- 
ment. . ... ... 330 

Fig. 1. Diagram showing aiTangement of the age classes ... . . 334 

2. .Diagram showing comparative progress of yields of spruce, fir, 

pine, and beech on best and poorest site class.. ...... ...... .... 335 

3. Iron dibble used in setting out small pine seedlings .... .... ...... 3fi) 

4. Tree Classes: Classnication according to crown development- 

Schematic........................... 3Bi 

Report of the Division of Statistics : 

Fig. 1, Diagram showing the numbers of farm animals in the United 

States tor the years 1870 to 1893, inclusive . .... ...... 522 

'Report of ►the Special Agent in Charge of Fiber Investigations: 

Plate L Jute cultivation in Louisiana. ...... ...... . ~_. ... 570 

Fig. 1. The Morrison flax brake and scutcher .,. . . . . ; . , 578 



REPORT 

OF TELE 

SECRETARY OF AGRICULTURE. 



IT. S. ■■" Depmtmekt of Agriculture, 

. OFFICE OF THE SECRETARY, 

Washington. B. November 2p\ 1893, 

To the President : 

In the discharge of duty tire. Secretary of the TJ. S. Department of 
Agri culture has the honor to submit. his report of the condition of that 
Department, as to efficiency and current expenses, on March 7, 1893, 
and from that date down to the present time. 

ORGANIZATION DEPARTMENT. . 

_ Thus Department was instituted by act of Congress in February/ 
1889. It is, therefore, the youngest in the Executive branch of the Gov- 
ernmcut of the United States, and not yet perfectly emerged from the 
period of formation, Even its objects, its duties^ and its possibilities 
are only dimly defined or vaguely surmised, It is difficult to deduce, 
clearly from tlie law which created it the functions that the lawmakers 
designed it to exercise. It is still more difficult to determine where 
duty in the management and direction of this Department begins and 
where it ends, under existing statutes, As organized, the Department 
of Agriculture offers opulent opportunities for the exercise of the most 
pronounced paternalism. But there are many proper ways in which 
the Federal Government may legitimately serve the cause of agricul- 
ture, though it is neither necessary nor desirable that this Department 
should attempt duties legitimately belonging to the States, and which 
only they can discharge as their respective statutes provide or direct. 

RELAKON- OF THE DEPARTMENT TO THE STATE ESPIUMBWT 

STATIONS. 

The legal and proper relation het ween the duties In behalf of agri- 
culture devolving upon this Department and those reserved to the 
several States of the Union has been rendered more complicated by the 
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act of "March, 1887 (known as the Hatch act) ? creating experiment sta- 
tions throughout the States and Territories, and also, under the color 
of law, establishing an anomalous partnership between the Government 
of the United States and the governments of the respective States for 
the conduct and encouragement of State agricultural experiment sta- 
tions. An enormous annuity will accrue to the agricultural colleges 
with which the experiment stations are connected when the maximum 
figures are reached through the operation of the act of August, 1890 
(known as the Morrill act), which will aggregate nearly two millions 
of dollars. But this is additional to the income from the almost limit- 
less land legacy bestowed by the act of 1862, which has already realized 
to the agricultural colleges more than eight millions of dollars, and is 
not yet exhausted. But over that vast sum of money the Federal Gov- 
ernment exercises no practical supervision nor the slightest control. 
The appropriation now made to experiment stations is $745,000, and, 
improperly, it apr>ears in the appropriation bill charged to the U. S. 
Department of Agriculture. 

As to that sum of money the Secretary of Agriculture has no direc- 
tion whatever, except as to $25,000 thereof, which must be expended 
under his direction, in the interests of the exx)eriment stations, through 
the Office of Experiment Stations, established in the Department of 
Agriculture, for the purpose of merely advisory functions. This 
appropriation by the General Government is u alike any other public 
moneys legislated out of the Treasury of the United States, because 
there is no officer of the United States authorized to direct, limit, 
control, or audit its itemized expenditure. 

Section 3 of the act creating experiment stations ought to be so 
amended as to either give the United States Department of Agricul- 
ture a larger direction of the methods of expending the annual 
appropriations made for experiment stations, or so as to decisively 
determine that the Department has no control over it whatever, and is 
not required even to u give advice," In short, the annual appropriation 
of between $700,000 and $800,000 made for experiment stations ought 
to be charged to experiment stations directly, and they entirely 
divorced from departmental direction ; or the law should ruovide that 
the Secretary of Agriculture shall have some power to direct and 
to restrain the disbursements of the Government moneys in each of 
the experiment stations of the United States, so as to insure only a 
legitimate expenditure of the same. 

To-day each State draws from the Federal Treasury its pro rata share 
for its experiment station, and the only accounting required under the 
law for that money to the United States Treasury officials is the dec- 
laration and vouchers of the State authorities that the money has been 
expended under their direction. No detailed account as to how the 
money has been ".expended, to whom ? or tor what it has been paid out, 
is required. Current rumor in some of the States and Territories, so 
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universal, pronounced, accentuated, and vehement as to have secured 
great credence, indicates that some of the moneys appropriated for 
experiment stations have been diverted from legitimate public purposes 
and turned to those of a personal and not patriotic character. Thorough 
investigation, either by a committee of Congress or by some person 
authorized by law to make it, will demonstrate either the verity or the 
falsity of such evil reports. And it seems due to gentlemen who have 
the experiment stations in charge-— some of whom are of the most 
exalted personal and scientific character— that such investigation be 
made at an early day. Properly pursued it can harm no one wdio 
ought not to be harmed. Investigation heightens and brightens the 
esteem of the public for those who, in official positions, have been proved 
faithful and efficient. It brings dishonor and disgrace to those only 
who have been unfaithful and inefficient. Complete investigation into 
the management of each experiment station in the United States and 
Territories will, therefore, certainly elevate in i>ublic esteem and render 
still more illustrious those distinguished scientists who have faithfully 
and efficiently discharged their duties as directors. And it will just as 
certainly uncover, demolish, and disgrace those, if any there be, who 
have frittered away the public funds, rendered inefficient service, and 
established as solid reputations which were only thinly plated with 
pretense. Investigation will build up the strong ) it will destroy the 
charlatan and. the pretender in science, as in all other human pursuits, 

FUNCTIOiQ'S OF FOREIGN AGRICULTURAL DEPARTMENTS. 

The Republic of the United States of North America is a govern- 
ment evolved from the experiences of all the governments which man has 
instituted since he began his civilized career. It was presumably made 
up of that which, to its founders, our ancestors, seemed the wisest and 
best that humanity had developed up to the time when they undertook 
to establish and protect liberty by organic law. Therefore, the Gov- 
ernment of the United States, after an existence of more than a, hun- 
dred years, is a result of the experiences of the Old World adapted to 
the environments of the New, and broadened by the further experience 
and wisdom of its own citizenship. And as the Department of Agri- 
culture is still in an experimental stage, it is deemed only a prudent 
sagacity to ascertain what its parallels or synonyms in the older gov- 
ernments of the globe are accomplishing. 

Therefore the proper authorities of Great Britain, of Prussia, of 
France, and of Italy were requested to furnish this Department terse 
statements of their functions and operations, and subjoined are the facts 
obtain ed from each of the prenamed governments, arranged in the order 
of their reception : 

BRITISH BOARD OF AGRICUMURE. 

To the ambassador of the British Government resident in Washing- 
ton, Sir Julian Pauncefote, the Department is largely under obligations 
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for the fallowing statement con eerniog the British Board of Agricul- 
ture, which was. established in 188th 

The British Board of Agriculture consists of four departments: (1) Veterinary; 
(2) statistical, intelligence,'- and educational ; (3) land j (4) ordnance survey. 

The duties of the veterinary division are practically parallel to those of the 
Bureau of Animal Industry of the U. S . Department of Agriculture. Ther© seems 
to be, however, no provision for the carrying on by the British Board of Agri- 
culture of scientific investigations. The funds for such work are included in the 
general appropriations for the Board, except the sum appropriated by the parlia- 
mentary act of 1890, for the investigation and eradication of pleuro-pnenmenia. For 
that purpose during the current fiscal year the English Government expends $75,000. 

The department of the British Board of Agriculture known as the statistical/ 
intelligence, and. educational, embraces the collating and publishing of statistics in 
relation to agriculture, The intelligence branch is charged with collecting infor- 
mation respecting crop prospects at home and abroad, It likewise collects facts 
relating to agriculture in general 5 and- it procures and publishes scientific" ' infor- - . 
mation relating to insects and fungi injurious to plant life. 

The educational branch inspects agricultural colleges and schools and the agricul- 
tural work of county councils and administers the parliamentary funds for agricul- 
tural education and experiments. 

The laud department differs from an j bureau or division in the U. S, Department 
of Agriculture because of the difference between this and most foreign countries in 
the way of land tithes, land improvements, etc., as is sufficiently indicated, by the 
mention of the live distinct branches into which the business of this department 
is divided. These are the inclos.ure and commons; copyholds, tithes, land improve- 
ments and survey, and land drainage. . - 

The ordnance survey department, which was transferred from the army to civil 
administration in 1870, and in 1890 placed under the beard of agriculture, is 
charged with the execution of the surveys of the United Kingdom. The board of 
agriculture has no jurisdiction in Ireland. --: -~ 

The staff of the board, exclusive of the ordnance survey, consists of a president, 
who is a privy councilor and member of Parliament, a permanent secretary, and 
assistant secretary, directors of the several departments, legal advisers, veterinary 
inspectors, etc. 

The total annual expenditures of the British Board of Agriculture for the current 
fiscal year aggregate $1,120,345. Of that sum the ordnance survey department m 
charged with $1,093,550, and the board itself, including the other three depart- 
ments, with $251,795. And, as before mentioned, for the suppression of pleuro- 
pneumonia is set apart the sum of $75,000. 

- The foregoing instructs us as to the governmental supervision of 
agriculture in Great Britain ? and shows the annual cost thereof. 

MINISTRY OP AGRICULTURE OF PRUSSIA. 

'.■■ ..STe^t in importance to our people, because of the vast number of 
American citizens who speak the language of Germany, is the Ministry 
of Agriculture of Prussia, which is divided into the three divisions of 
Agriculture, Domains, and Forests, the functions of which are sum- 
marized in the following paragraphs: 

In the accompanying statement of the appropriations for the Ministry of Agricul- 
ture for the fiscal year 1889- ? 90 are given some notes, relating especially to the 
second and third items, explaining the scope and functions of the minister as to 
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agriculture, Of the second item for the high court of agriculture it is sufficient to 
say that it is a court of appeal from the decisions of the general committees. These 
committees, which, as the statement shows, absorb over 40 per cent of the appropri- 
ation for agriculture proper, are, as defined in a blue book published by the British 
Government, "to give effect to all legislation affecting land and agriculture,'' 
These committees are eight in number, so dispersed throughout the Kingdom that 
their several jurisdictions cover the entire Empire. Each committee is presided 
over by a president, who is assisted by numerous councilors, secretaries, and clerks, 
besides other employees, such as land surveyors, special assessors, mechanics, engi- 
neers, etc. Through these committees and their presiding officers the minister of 
agriculture readily keeps in touch with the agricultural interests of all Germany. 

The principal educational and experimental establishments maintained under the 
head of "education and science'' are the high school in Berlin and the agricultural 
academy at Poppelsdorf, the pomological institutes at Proskau and Geisenheim, and 
an establishment at Weisbaden for chemical experiments. Besides these educa- 
tional institutions, however, there are a number of agricultural schools distributed 
through the different provinces which, though not governmental institutes, are 
aided by subsidies from the Empire to the extent of some $38,000. Subsidies are 
also granted to laboratories in which experiments and investigations are carried on 
in the interest of agriculture to the extent of some $25,000 or $26,000 more, the 
sum varying according to the earnings of the laboratory, but showing a steady 
decrease during the past six or seven years because of increased earnings. 

Of the Item for ~" veterinary affairs" some $30,000 are given in subsidies to the 
veterinary schools in Berlin and Hanover. The department, moreover, employs 
eleven chief veterinarians, with a sufficient staff of assistants, to superintend vet- 
erinary, affairs on the frontiers. The amount devoted in the appropriations to cattle 
\ and horse breeding consists principally of subsidies to the three principal establish- 
ments for horse-breeding, while encouragements in the way of prizes, etc., _are : 
awards to individual breeders. 

The land improvements supervised include bridge-building and the building and 
repairing of dikes, embankments, etc., and the maintenance of civil engineers to 
construct and inspectors to superintend such works. 

The item of " extraordinary expenses" was to cover similar work, presumably of a 
more exceptional character. The other sections of the work of the minister of 
agriculture, forestry, and domains presents features entirely differing from any 
which prevail with us, inasmuch as the vast area, which is the property of the State, 
yields by careful management a gross revenue of $14,000,000, which, after paying 
all expenditures (amounting to $8,637,500), leaves to the German Government a net 
revenue of nearly $6,000,000. So with domains controlling an area of only 1,313 
square miles, a revenue of over $7,000,000 is raised. 



Appropriations, ISSO- OO—ydinistry of Agriculture of Prussia. 



Staff of ministry 

High co art of agriculture . 
General committees- .-_ .-. . . 
Educational— scientinc . ,-. 
Veterinary department. . . . 
Cattle and horse breeding 
Land improvements .... 
Subsidies, pensions, etc ... 
Extraordinary expenses . . . 
Fisheries . .... ... ....... 



$109, 465 
34, 376 
1, 284, 721 
259, 571 
222,003 
175,855 
353, 654 
142, 675 
226,000 
67, 965 



2,876,285 
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Forestry : 



Expenditures 
Forest area. . 
Revenue 
Net revenue . 



square miles.. 



10,425 
$14, 495, 000 
$5, 857, 500 



$8,637,500 



Domains : 



Expenditures 

Area. . 

Revenue . 

Net revenue.. 



square miles . . 



1,313 
$7, 286, 685 
$5, 510, 180 



1,776,-505 



Total 



13,290,290 



The foregoing from the highest German authority presents briefly 
the operations of the Ministry of Agriculture of Prussia and its appro- 
priations for a single fiscal year. It is obvious that the governmental 
forests of 10,425 square miles are so managed as to be not only of great 
sanitary advantage, but also a source of net revenue, amounting to 
$5,857,500 in a single year. The forestry of Germany, and the impor- 
tant position it holds in the estimation of those who administer the 
Government, is scientifically suggestive to all the nations of the earth, 
and especially to the Government of the United States, wherein so 
little attention has been paid to a question of such vital necessity as 
the conservation and renewals of the woodlands of this continent. 



The Ministry, of Agriculture in France is, in a large degree, similar 
to our own Department. But it supervises many things with which 
this Department has no connection and over which it can have no con- 
trol, because of the different conditions and requirements of govern- 
ment which prevail in the several States of the United States. For 
instance, one of the principal French bureaus is devoted to agricul- 
tural education and to the encouragement of agriculture, and embraces 
a general inspection by the Minis try of Agriculture of education and 
educational matters throughout France. That includes the practical 
schools of agriculture, dairying, and also the National Agronomic Insti- 
tute. The further duties of the Ministry of Agriculture are set forth in 
the following resume : 

The Ministry of Agriculture also disposes of subsidies given to agricultural under- 
takings, premiums, awards, and bounties awarded to agriculture, including those 
conferred at cattle shows and exhibitions of agricultural machinery. 

A second bureau has charge of veterinary schools and services, including the 
inspection of all imported cattle, the supervision of sanitary police/ and the indem- 
nity for cattle slaughtered for sanitary preventive reasons, 

A third bureau has charge of legislation and food products, and also has charge of 
parliamentary bills on agriculture and of the adjustment of the rural code, and dis- 
charges all the functions of a statistical bureau. These three bureaus constitute the 
Direction of Agriculture, 

In addition to the Direction of Agriculture, which is one of the main divisions of 
the ministry, there is another main division, known as the Central Service. It is 
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divided into two bureaus. The first lias charge of all the administrative details, 
-'appointments,- promotions, transfers, and organization of the staff of the forestry 
division. Furthermore, -it controls the receipt and dispatch of correspondence, the 
transfer of decrees and papers to Parliament, the estimates and all communications 
to the Superior Council of Agriculture, to the members of Parliament, and to other 
directors of the Government. 

The second bureau of this service is charged with the control of accounts, all 
bookkeeping, the care of the archives, of the library, and the custody of documents. 
The most interesting -feature of the French Ministry of Agriculture is that which 
places the Central Service under the control of a board of advisers, consisting of 
the minister himself, the director-general of agriculture, the Director of Forestry, 
the director of agricultural hydraulics, the director of the " haras" (horse-breed- 
ing establishments), the minister's private secretary, the senior officer of the Central 
Service, and the chief clerk of the same; all these — with the exception of the min- 
ister himself— are -.permanent officers. This board of advisers controls absolutely 
the conduct of the department, besides determining any question especially referred 
to it by the minister himself. All appropriations are submitted to it, and all pro- 
motions or penalties require its approval. 

Subjoined is a statement showing the appropriations for the use of 
the French Ministry of Agriculture for the fiscal year of 1894. It 
gives a general idea of its wide scope and varied functions, for which 
next year's appropriations aggregate (exclusive of forestry, which is more 
than self-supporting) over five and a half millions of dollars. The vast 
sum provided as subsidies, bounties, and premiums in certain lines of 
culture to certain agricultural institutions and to undertakings in the 
line of rural engineering is worthy of notice, as is also the item of 
interest guaranteed to companies undertaking useful work in agricul- 
ture and for aid to sufferers from sundry casualties. But in no way 
can -they be commended for emulation by the Government of the 
United States, except as to forestry. 

Appropriations for French Ministry of Agriculture for 1894. 
Salaries of the minister, staff of central administration, sundry expenses, 



publications, subscriptions to publications, inspection service, etc. . $221,830 

Agricultural education and breeding establishments, including 

salaries of t eachers and employees, material, and pi ant $319,000 

Vet erin ary sch ools 209, 390 

— — 528,390 

Subsidies to sundry agricultural institutions 400, 000 

Subsidies to useful works in agricultural hydraulics 274, 000 

Premiums or bounties in silk culture 800, 000 

Premiums or bounties in flax and hemp culture 500,000 

Subsidies and expenses for the restoration of vineyards 200, 000 

2,174,000 

Interest guarantied to companies undertaking useful public works . 209, 550 

Encouragements to the horse industry 316, 400 > 

Maintenance of the "haras," or horse-breeding establishments 1, 065, 516 

Epizootic diseases, including indemnity for animals slaughtered .... 115, 560 

Encouragements to agriculture, including delegates to foreign countries, 

traveling burses 380,000 

Decennial statistics 12, 000 

Destruction of w^olves . — — . 8, 000 
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Analyses of butters and fats ...... ........................ $4 ; 000 

Agricultural hydraulics, policing and supervision of water, special inves- 
tigations, and state works ..................... 279, 700 

Aid to sufferers from sundry casualties .... .- . - -. .... » _ . . ."- _ 474 ? 000 

Aggregating, with sundry other minor items; a total/exclusive of forestry 

and agriculture in Algeria, of 5,792,028 

Forestry is 'provided for by a special appropriation of $2,044,000, The total 
appropriation for the Ministry of Agriculture, including forestry, is $8,436,628. 
Forestry is, however, given separately, because it returns an income much in excess 
of its expenditures. The receipts of the Government from its forests and the 
amounts received from town governments and public establishments for the super- 
vision and management of their forests aggregate $5,600,000. The appropriations 
for forestry include the cost of technical instruction in that subject to the amount 
of $35,000. The actual products of the forests bring $5,400,000 into the treasury of 
France. 

It is well for Americans to observe that forestry in the foregoing 
resume of the French Ministry of Agriculture is treated with that eon- 
sideiation which its importance to all other vegetable life, and also 
*to the eontinned existence of humanity itself upon this earth, merits 
and demands, 

ITALIAN GENERAL DIRECTION OF AGRICULTURE. 

Besides the relations existing between agriculture and the Govern- 
ments of Great Britain, Germany, and France, it may be well to briefly 
set forth those established between the Goyei^ment and the agricul- 
tural interests of Italy, 

The department which in this country has special charge of the agricultural 
interests is known as the General Direction of Agriculture, and forms a branch of 
the Ministry of Agriculture, Industry, and Commerce. The duties of this depart- 
ment are distributed among four divisions^ 

The first deals with agriculture proper ; the second, known as the division of 
zooteejmie, deals with all that relates to cattle, insects, game, and fisheries; the 
third has charge of the woods and forests; the fourth of agricultural hydraulics 
(which include irrigation, drainage/and land improvements) and mines. 

There is also, in addition to the General Direction of Agriculture, a Bureau of 
Agricultural Legislation. 

The first division above mentioned, dealing with agriculture proper, is subdi- 
vided into three sections : 

Section 1 relates principally to agricultural instruction, having supervision of 
experiment stations, laboratories, collections, schools of agriculture, and of the dif- 
fusion of agricultural instruction in training schools for teachers, as well as in ele- 
mentary schools. 

Section 2 has charge of measures for the improvement of vine culture and horti- 
culture, the investigations relating to the diseases of plants, supervision of agri- 
cultural shows and exhibitions, fertilizers, and agricultural machinery, and is espe- 
cially charged with the establishing of chambers of agriculture. Section 2 is in 
immediate communication with the council of agriculture, to be described hereafter. 

Section 3 has charge of all matters pertaining to agricultural industries and eco- 
nomic questions. 

Connected with the first division of the General Direction of Agriculture are cer- 
tain consulting bodies. The first of these is the council for agricultural instruction, 
of which the minister is chairman, and which includes besides 14 members, 9 being 
appointed for three years by the King, 4 being elected, 1 each year, by the council 



REPORT OF THE SECRETARY OF AGRICULTURE. 



15 



of agriculture/ while the fourteenth is the director-general of agriculture ex officio. 
The council meets in regular session twice yearly, hut a committee of the council, 
consisting of the deputy chairman, 3 members selected by the minister, and the 
director-general, meets monthly. 

The council of agriculture consists of (1) 24 presidents of chambers of agriculture, 
6 presidents of agricultural associations, including economic societies, veterinary 
societies, or other bodies established in the interest of forestry, agrieulkire, or stock- 
raising, who are selected yearly by the minister from a list of agricultural bodies 
entitled to representation ; and (2) 15 councilors, holding appointment by royal 
decree and selected for their knowledge of economic and other branches of learning 
connected with agriculture. 

The following officers are members ex officio: 

(1) The Secretary-general of the Ministry. 

(2) Director-general of agriculture. 

(o) The chairman of the zootecknic commission. 

(4) The chairman of the horse-breeding commission. 

(5) The chairman of the council of woods and forests. 

(6) The chairman of the commission on viticulture. 

Two members are appointed by royal decree president and vice-president, but 
whenever the minister is present he occupies the chair. The secretary of the coun- 
cil is a clerk in the department of agriculture, nominated by the minister. 

The regular annual sessions of the council take place in April, but the minister 
may summon extraordinary meetings. Members of the council who do not reside in 
the capital are allowed traveling expenses and a subsistence of $3 per diem while 
attending the sessions, The proceedings of the council are published at the Gov- 
ernment's expense. The council is represented by delegates on various other boards, 
such as the commission of customs valuation, the council for the assessment of rail- 
way rates, the council for agricultural instruction, the council for salt and tobacco 
mouopolies, and on the college of customs experts. 

The commission on viticulture consists of 12 members appointed by royal decree, 
4 of whom are appointed each year and serve for three years. The chairman is the 
director-general of agriculture, while the chief of the first division and three inspect- 
ors of agriculture are ex officio members. 

The system of advisory councils prevails also in regard to the second division, 
particularly with reference to the horse-breeding service, in which the director- 
general is assisted by a council consisting of the director-general of cavalry, the 
: director of the second division in the agricultural department, the chief officer of 
the breeding establishments, 2 delegates elected by the veterinary schools, 2 delegates 
from the horse-breeding societies, 1 officer of cavalry nominated by the minister of 
war, and 1 other member appointed for three years by the minister of agriculture. 
This council meets twice a year. 

The third division, relating to "woods and forests," and the fourth, relating to 
" agricultural hydraulics," or what may be called rural engineering, are practically 
organized on very much the same line as the divisions already described, including 
the invariable advisory council, consisting of several officials serving ex officio and 
other persons, appointed either by the minister or by royal decree. 

The estimates for maintenance of services under the general direction of agricul- 
ture aggregated, for the fiscal year ending in 1890, $1,424,613, of which nearly 
$1,200,000 was for ordinary expenditures, the others being classed as extraordinary. 
It must, however, be borne in mind that, exclusive of some $23,000 expended in sup- 
plying private landowners with young trees, the administration of the forestry 
department shows a balance or surrdus over expenditures aggregating, for a period 
of five years, over $100,000. 

From the foregoing synopses, which show what four of the oldest 
nations of the earth are doing to conserve and encourage successful 
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agriculture within their respective domains, it is possible for Americans 
to draw many useful lessons. Therefore they have been prepared and 
submitted as didactic data to which agricultural colleges, experiment 
stations, and practical farmers of the United States may turn for useful 
suggestions, In a government like this, while it is not desirable to 
copy all the forms of administration which prevail in the Old World, 
the substance may, in most cases, be taken and assimilated to our use, 
so as to be of universal beneficence to our citizens. It is our duty and 
destiny to seize the good and reject the bad, as it maybe discovered, in 
all the departments of all forms of human government. 

EXPENDITURE B. 

When the present Secretary of Agriculture took charge of the Depart- 
ment there were upon its pay rolls 2,497 employees. To-day, however, 
there are on the pay rolls of the Department of Agriculture only 1,994, 
a reduction of 503 employees. In justice, however, there should be 
deducted from the present current expenses of the Department the 
salaries of 11 clerks who have been, at its request, detailed to the U. S. 
Givil Service Commission, and are still paid their salaries, amounting 
to the sum of $16,200 per annum, out of the appropriation for the De- 
partment of Agriculture. 

The strenuous endeavor has been, in view of a depleted public treas- 
ury and because of the imperative demands of the taxpayers of the 
United States for economy in the administration of their Government, 
to rationally reduce expenditures by the elimination from the pay rolls 
o f al l persons not nee led for an efficient conduct of the affairs of the 
Department. At the outset conditions of an unsatisfactory character, 
due largely to a system which permitted the grossest inequality in 
compensation to the employees of the Department, were confronted. 
Cautiously and conscientiously the erasure from the pay rolls of the 
Department of the names of all unnecessary employees and the increase 
of its usefulness have been undertaken with persistent purpose and not 
a passive vigor of will. There has also been an attempt, not by any 
means yet completed nor satisfactorily successful, to equalize compen- 
sation. 

The expenses of the Department of Agriculture during the first 
quarter of the present year aggregate but $345,876.70, as against 
$402,012.42 for the parallel period of the. fiscal year 1893. And it is 
gratifying to observe that the saving up to this time is not less than 
12 per cent per annum on current expenses. In verification of the 
intention to make at least this reduction permanent, the estimates for 
the next fiscal year, which ha,ve been- submitted to Congress, are less 
by $369,6504 than those for the current fiscal year, which will end 
June 30, 1894. 
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Comparative statement shoiving amount of appropriations for the Department of Agri- 
culture for the fiscal year ending June 30,1894, and amount of estimates submitted by 
the Secretary of Agriculture for the fiscal year • ending June 30, 1895. 



Office of the Secretary'. 

Division of Accounts and Disbursements . 

Division of Statistics - . . 

Division of Botany . ..- - .... 

Division of Entomology... 

Division of Ornithology and Mammalogy.. 
Di vision of Pomology . 



Division of Microscopy........ 

Division of Vegetable Pathology . .. 

Division of Chemistry 

Division of Forestry ................ ...... 

Division of Records and Editing 

Division of Illustrations . 

Division of Seeds .... . . , ... 

Document and Folding Room 

Museum ............ . . 

Library . . . 

Agricultural experiment stations ... . 

Office of Experiment Stations 

Experimental garden and grounds. .. . . .. . , 

Furniture, cases, and repairs 

Postage. ............ . . . . . 

Contingent expenses. 

Road making and management- . ..... ... . 

Experiments in the manufacture of sugar. 

■Irrigation' investigations. ... . . . .. . . .". 

Nutrition 

Fiber investigations ...... 

Bureau of Animal Industry.............. 

Quarantine stations for neat cattle. ...... 

Weather Bureau ..... ............ . 



Total . 



Appropria- 
tion, 1894. 



17, 
146, 
38, 
29. 
27, 
11. 

0, 
25, 
39, 
27, 

6, 
19, 
148, 
10, 

7, 

3, 
745, 



900. 00 
700. 00 
10O.00 
600. 00 
800.00 
300. 00 
300. 00 
700. 00 
000. 00 
000. 00 
820. 00 
300. 00 
000. 00 
920. 00 
400. 00 
840. 00 
000. 00 
000. 00 



000. 00 
000. 00 
000. 00 
000. 00 
000.00 
000. 00 
000.00 



5, 
850, 
15, 
951, 



000. 00 
000.00 
000. 00 
100.00 



3,323,500.00 



Estimate 
for 1895. 



$77, 500. 00 
17,700.00 
146, 100." 00 
33, 600. 00 
29, 800. 00 
27, 300. 00 
11, 300. 00 

7, 300..00 
25, 600. 00 
32, 000. 00 
29, 820. 00 

8, 500. 00 
18, 200. 00 
44,000.00 
11,000.00 

6, 810. 00 

6,000. 00 



25, COO. 00 
32, 000. 00 
10, 000. 00 

5, 000. 00 
25, 000. 00 
10, 000.00 
10, 000. 00 

8,000.00 
10, 000. 00 



Increase. 



700, 000. 00 
12,000.00 
854,223.06 



2, 233, 843. 06 



1, 200.00 



Decrease. 



600.00 



2, 000. 00 
2, 200. 00 



540. 00 

"3,' 666." 66' 
"25" 600.' 66.' 



2, 000. 00 
10, 000. 00 



46, 540. 00 



$5, 600. 00 



5,000,00 



7, 000. 00 



800. 00 
104, 920. 00 



1, 000. 00 

'745," 666." 66 
""2V 666." 66 



10, 000. 00 



5,000.00 
150, 000. 00 
3, 000. 00 

96, 876. 94 



1, 136, 196. 94 



Amount of items representing decrease of appropriations , $1, 136, 196. 9 i 

Amount of items representing increase of appropriations i - 46, 540. 00 

Total decrease. . . . . ...... 1, 089, 656. 94 

Deducting amount appropriated bv Congress for State experiment stations, and im- 
properly included in the appropriation for the Department of Agriculture ..... . . 720, 000. 00 



Net decrease. 



369, 656. 94 



CHANGE— PERMANENCY. 



Among the heads of divisions in the Department of Agriculture 
changes tinder the present administration have been exceedingly few, 
because the gentlemen in charge of the several divisions are gener- 
ally skilled scientists. They are experts in their respective profes- 
sions. Many of them are known throughout the scientific world, in 
which they have worked all their lives, and their investigations are 
common to the English, German, French, and Italian languages. 

Dr. George Vasey, the Chief of the Division of Botany, died early 
in March, 1893. He was known as a great botanist and a high author- 
ity in his specialty throughout the world. His loss is profoundly 
mourned by his countrymen who were laboring in the same delightful 
field with himself, and by botanists over the sea, throughout Great Brit- 
ain, and the Continent. His position was immediately tendered to, and 
accepted by, Mr. F. V. Coyille, his most capable assistant in that 
division. The other changes occurred because of resignations. Mr. 
A. W. Harris, Director of the Office of Experiment Stations, resigned 
A a 93 — -2 
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to accept the presidency of the Maine State College of Agriculture and 
the Mechanic Arts, and his place was filled by the promotion of Mr. A. 0. 
True, who was his assistant; Maj. B. F. Fuller resigned his position 
as Chief of the Division of Accounts and Disbursing Officer, and was 
succeeded by Mr. P. L. Evans, who had been his faithful first aid for 
several years. 

With the exception of one division— th at of Statistics— these are the 
only changes made in the chiefs of divisions where technical knowl- 
edge and skill are required, and in each instance the vacancy was 
filled with certain advantage and good results to the service by the pro- 
motion of experienced assistants. These promotions are a recognition 
of long, faithful, competent, and useful labors in behalf of the Govern- 
ment. They are intended to stimulate ambition, fidelity, and industry 
among all well-disposed employees of this Department. 

Each promotion in the Department ought to be hereafter in itself a 
declaration that the person advanced in rank and salary has a superior 
record for merit and efficiency, and is capable of a higher grade of 
service, and therefore entitled to an increase of compensation. 

THE CLASSIFIED SERVICE. 

The classified service is defective, owing to the arbitrary advance in 
the rank and pay of clerks, without requiring a higher grade of service 
or any increase of skill or intelligence. Thus we find inequities in com- 
pensation. One clerk may be drawing $1,800 per annum because he is 
in the $1,800 class, and yet doing only the work adapted to a person in 
the $840 class. These inequalities of compensation are, perhaps, due 
more to the appropriation acts creating statutory positions than they 
are to che law creating the U. S. Civil Service Commission, or to the 
rules and regulations which that Commission has adopted. 

An obvious method of recti lying this injustice is to be found in mak- 
ing the appropriations in gross for the pay of the clerical force of each 
Department, and leaving the head thereof to determine, from the char- 
acter and quality of the service required, how much each clerk shall 
be paid. In all great business concerns — mercantile, financial, and 
manunicturing— compensation depends upon the quality and character 
of the service, and the promptness and fidelity with which it is ren- 
dered. There can be no good reason urged against the Government of 
the United States securing efficient services in the same manner that 
they are secured by the successful business interests of the count vy. 
No one can take charge of a Department of the Government, and of 
his own volition employ servants of mediocre ability or inefficient, 
except at the cost of his own reputation and much loss to the public 
service and public purse. 

In the Department of Agriculture there are 87 employees who came 
in after examination and certification from the eligible lists by the 
U. S. Civil Service Commission. But there have been 038 persons 
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placed in the classified service-' of -the Department of Agriculture, by 
Presidential orders. Of that number, 118 were ordered in by President 
Arthur "; by President Cleveland during his former administration, 90 
at one time and 1-1 6 at another; while President Harrison, by his 
order of January 5, 1893, placed 314 persons in the classified service 
of the Department of Agriculture. So that there have been placed 
upon its pay rolls 725 persons in the classified service. 

The erroneous impression that a clerk in the classified service is pro- 
tected, or that he has any vested right in an office, so as not to be 
amenable to higher authority because of delinq uencies or malperforin- 
ance of duty, seems to be quite generally entertained, and especially 
by those who have come into the service through £fc an order 7 ' rather 
than by a rigid examination. That this is not true, and that tenure 
of office in any Department depends upon industry, fidelity, and prompt- 
ness, ought to be italicized in the daily routine of duties by all those 
having authority,* and it should be understood that personal merit 
and efficiency alone, rather than any extraneous influence, can secure 
and hold promotions in the public service. 

It is further suggested that, in the interest of an efficient service, the 
Civil Service Com mission should provide a noncompetitive examina- 
tion for any employees of a Department whom the head thereof shall 
select from those placed in the classified service by a Presidential order, 
and that in the case of noneertification by the Civil Service Commis- 
sion after being thus examined such employees should be dropped from 
the rolls. 

DISTRIBUTION OF SEED AT THE PUBLIC EXPENSE. 

The first United States Commissioner of Patents, Henry L. Ellsworth, 
in the year 1830 conceived the idea of distributing new and improved 
varieties of seed among the farmers of the United States, and from 
that time he patriotically procured the seed and distributed it at his 
own expense until the year 1839, when, upon his recommendation, Con- 
gress appropriated $1,000, to be taken from the Patent Office funds, for 
the purpose of collecting and distributing rare and imr>roved varieties of 
seeds, and prosecuting agricultural investigations and procuring agri- 
cultural statistics. And from this small beginning, fifty- four years a go, 
the Seed Division of the Department of Agriculture has grown to its 
present unwieldy, unnecessary, and extravagant proportions; so that 
in the year 1892 there was appropriated the sum of $135,400 for the pur- 
pose of purchasing seeds, bulbs, and cuttings for gratuitous distribution. 

In 1891 the seeds purchased cost, in round numbers, $40,000, while 
the labor and expenses of putting them up and distributing them 
alone cost the Department $50,675.75. If there ever was a good 
reason for the original purchase of new and improved varieties of seeds 
for gratuitous distribution there is certainly now no valid reason for the 
purchase and distribution of ordinary seeds, bulbs, and cuttings which 
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are common in all the States and Territories, and easily obtainable at 
low prices by the people generally. This is particularly true since the 
establishment of an experiment station in each State and Territory. 
These station s, by their very character and name, are the proper agen- 
cies to experiment with and test new varieties. Bach station is pre- 
sumed to be in charge of a director, of such scientific agricultural 
training and so well informed as to the requirements of soil, climate, 
and other environments, that he is especially qualified to make the 
tests to determine the value of each kind. From the first appropria- 
tion down to the last, the Government of the United States has 
expended in seed distribution the sum of $3,101,600, an average during 
fifty-three years of $58,520.75 each year. 

The dimensions of this distribution of seeds by legislation and legis- 
lators are made visible in the light of the fact that for this calendar 
year enough cabbage seed has thus been sent out to plant 19,200 acres, 
a sufficient quantity of beans to plant 4,000 acres, of beets enough to 
plant- 2,500 acres, of sweet- corn to plant 7,800 acres, together with 
enough cucumber seed for 2,025 acres, enough musk and watermelon 
seed to plant 2,675 acres; and that, altogether, this Department has 
sent out, in more than nine millions of packages, a sufficient amount of 
flower and vegetable seeds to plant 89,590 acres of land. 

That this popular dissemination is regarded altogether as a gratuity, 
and not of any appreciable advantage, is proved by the failure of any 
general recognition of benefits by those who have received the packages, 
notwithstanding the fact that tkeJjistrTictions of the Department require 
tliein to report results. 

In view of the above- facts, this enormous expenditure, without com- 
pensatory benefits, ought to be abolished. Therefore, looking to its 
final abolition, more than $100,000 for the fiscal year ending June 30, 
1895, has been stricken from the estimate for this purpose, and the 
$35,000 estimated ought to be confined strictly to the purchase of new 
and improved varieties, and even these ought to be distributed only 
through experiment stations. Thus seed will be tested and found val- 
uable or otherwise. After the test has been completed by the experiment 
station the propagation of the useful varieties and the rejection of the 
valueless should be left to the common sense of the people, who will have 
been informed as to local value and adaptability by the experiment 
station bulletins, An experiment is singly a test. It determines that 
a thing is of value or that it is worthless. There can be no experiment 
in perpetuity, and this illustrates the fallacy of purchasing and distribu- 
ting, year after year, the ordinary varieties of turnip, cabbage, celery, 
and other seeds. 

For the fiscal year ending June 30, 1893, there were paid out by the 
Department of Agriculture, directly for seeds, $66,548.61; and the 
remainder of the appropriation of $130,000 was absorbed in the cost of 
putting them into packages and delivering them for distribution. And 
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to the above operating expenses of the Seed Division tliere must be 
added its fixed charges in the form of statutory salaries, amounting 
to $13,520, and this swells the annual expenditure to $143,520, The 
number of packages of seed distributed by the Department for the year 
1892 was 7,700,000, and they cost .2 cents apiece, while the average cost 
of the 9,000,000 '-packages of seed distributed during the present fiscal 
year is 1 cent and 4 mills per package. 

Out of the appropriation made for seed distribution for the year end- 
ing June 30, 1894, after all the above -detailed work of purchasing and 
distributing, there will be more than $20,000 covered back into the 
Treasury of the United States. 

The following is a comparative statement of seeds purchased in 
1892- 5 93 and 1893-'94, showing an increase in the quantity of seed 
obtained for each dollar expended during this year, a saving having 
been effected and an increase in quantity secured in each variety pur- 
chased : 

Seeds purchased in fiscal years 1893 and 1894. 



Corn. 


Cotton. 


Beans. 


Peas. 


Vegetable 
seed. 


Flower 

seed. 


Miscella- 
neous. 


Bushels. 


Bushels. 


Bushels. 


Bushels. 


Pounds. 


Bounds. 


Bushels. 


.2, 400 


600 


2, 000 


3,030 


135, 635 


1,905 


165 


2, 175 


551 


1,940 


2, 800 


98, 366 


1, 582 




225 


49 


60 


* 230 


37, 269 


323 


„ 165 



Percentage of increase in quantities purchased in 1893-94 over 1892-93. 



Corn ... . ... ... .09f 

Cotton .......... ...... ...... ...... .08£ 

Beans . - - ... ,03 

Peas. ............ .... ...... .07* 

Vegetable seeds . . ................... .27 

Flower seeds .... ........ .... - -- ... . 17 - _ 

Cost of seed. 

Total cost of seeds for 1892-'93.. $66, 022. 59 

Total cost of seeds for 1893-'94.. ... 54,617.10 



Saving to the Government 11, 405. 49 



BUREAU OF ANIMAL INDUSTRY. 

The amount appropriated for this Bureau for the current fiscal year 
is $850,000; the estimate for the ensuing year is $700,000. 



TEXAS FEYER REGULATIONS. 

The regulations of 1892 have been enforced during 1893, with slight 
modifications exempting certain counties in In orth Carolina, Virginia, 
and Arkansas from quarantine regulations. The results have been 
very satisfactory, The large stock yards of the country have kept 



22 



REPORT OE THE SECRETARY OF AGRICULTURE. : 



free from infection. Gecasional local outbreaks have been largely sueli 
as could have been effectually guarded against by the owners of the 
affected cattle. The efficiency of control would be greatly increased 
by an amendment to the law imposing a penalty for violation of the 
regulations promulgated by the Department, by railroad companies 
transporting infected cattle. 

EXPORT CATTLE INSPECTED. 

The total number of inspections made during the past fiscal year was 
611,542. Only one-tenth of the cattle tagged were rejected as not in 
proper condition for export. The exports of live cattle show a railing 
off of about 25 per cent from the preceding year— a falling off which 
occurred entirely in the last half of the* year, and which seems to have 
been due to an increase in the price of American export cattle. 

VESSEL INSPECTION,. 

Bureau inspection of cattle-carrying vessels has resulted in a con- 
tinual reduction in the percentage of losses of animals, at sea. The 
percentage of loss in 1891 was If per cent; in 1892, seven -eighths of 1 
per cent, and lor .1893, forty-seven hundredths, or less than one-half of 
1 per cent. 

INSPECTION OF IMPORT ANIMALS. 

The total number of animals arriving from Canada during the year 
and inspected by Bureau officers was 462,092. The total number of 
animals imported from transatlantic com; tries was 1,297. No con- 
tagious diseases were found among the imported animals. But it is 
essential that a law should be enacted providing for the inspection of 
horses imported into this country, because they are subject to several 
contagious diseases, one of which (not indigenous to this country) has 
already been introduced by importation which will involve for its 
eradication a considerable outlay of money. 

INSPECTION OF AMERICAN CATTLE IN GREAT BRITAIN. 

It is deemed wise to continue this inspection, to learn the condition 
in which American cattle arrive, the extent of losses at sea, and to 
investigate the alleged cases of pleuro -pneumonia reported by British 
inspectors. Such allegations have been made In the cases of 54 ani- 
mals during the year. The diagnosis has in each case been pronounced 
incorrect by the inspectors of the Bureau of Animal Industry, and the 
history of these animals, traced through the record, has clearly shown 
that no contagious disease existed where the animals had been raised 
and fed, or where they could have been exposed in transit. 

CONTAGIOUS PLEURO-PNEUMONIA. 

No case of this disease having been discovered in this country since 
March 25, 1892, and a careful inspection bavin g been maintained for 
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twelve months thereafter, sufficient to furnish evidence which would 
remove all apprehension on the part of our own people, and be accepted 
as perfectly conclusive by foreign governments, ft was deemed safe and 
judicious, on April 1 of this year, to dismiss the force engaged in this 
inspection. 

MEAT INSPECTION. 

The meat inspection has continued as prescribed in the regulations 
of March 25, 1891. The extent of the microscopical inspection has, 
however, been greatly reduced, the intention being to confine it rigidly 
to products intended for direct export to countries exacting the same. 
On the other hand, the inspection of all animals, both before and after 
slaughter, intended for export and for interstate trade, has been 
insisted upon and regulations regarding this inspection were issued 
September 13, 1893. So far as the microscopic inspection extends it 
has been made more thorough by insisting upon a double inspection in 
order to secure perfectly reliable results. 

EXPORTS OF INSPECTED PORK. 

During the year ending June 30, 1892, exports of inspected pork 
aggregated 38, 152^874 pounds. For the year ending June 30, 1893, they 
aggregated but 20,677,410 pounds. Exports to countries directly requir- 
ing inspection were for 1892, 22,025,698 pounds, and for 1893, 8,059,758 
pounds. The Tallin g off in this export trade was not confined, however, 
to inspected pork, the total quantity exported for 1892 being 665,490,616 
pounds, while in 1893 it was only 527,308,695 pounds, The decrease is 
partially accounted for by the high prices of pork in this country 
throughout 1893. The microscopic inspection cost the Government 6J 
per cent on the value of meat sold to the coun tries which demanded that 
inspection.; and a comparison between the amount of meat so inspected 
and sold in 1892 to those countries and the amount sold to them in 
1893 shows that microscopic inspection has not increased our foreign 
sales and* that it does not pay. 

ABMTTONAL LEGISLATION. 

Existing law does not adequately provide for the authoritative and 
effectual destruction of condemned carcasses. Better provision for 
this purpose is rendered all the more necessary by the extension of 
the inspeetion already referred to. In the present law there is noth- 
ing which prevents the marketing of the carcasses of animals con- 
demned by the Department, in the State where the animal is killed, nor 
can the Department follow such diseased carcasses, in the local mar- 
ket, to prevent their being shipped and sold outside of the State. The 
public can be properly protected against the use of such meat only 
through some legislation compelling the immediate destruction of any 
animal or carcass condemned by United States inspectors. 
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TUBERCULOSIS. 

While cod tagious pleuro-pneumonia of cattle lias been successfully 
eradicated, the cattle of the country are still afflicted with tuberculosis, 
a disease widespread and more dangerous to hum an life than pleuro- 
pneumonia. It is essential that the Bureau of Animal Industry should 
undertake without delay measures looking to its control. Investiga- 
tions have been made during the past year as to the means of its com- 
munication and the method of its correct diagnosis. Much progress 
has been made in this direction by the studies of the Division of Ani- 
mal Pathology, The work must now be extended, in cooperation with 
local authorities, until the danger to human life has been reduced to a 
minimum. 

MALA DIE 1)11 COIT. 

The inspectors of the Bureau have been remarkably successful in 
combating a disease of the horse known as dourine or maladie du eoit, of 
which an extensi ve outbreak occurred during the last year in Nebraska 
and South Dakota. 

CIVIL SERVICE EXAMINATION OF INSPECTORS. 

., In this connection it is recommended that hereafter each applicant 
for the position of inspector or assistant inspector in the Bureau of 
Animal Industry be required, as a condition precedent to his appoint- 
ment, to exhibit to the U. S. Civil Service Commission his diploma 
from an established, regular, and reputable veterinary college, and then 
submit to such an examination in veterinary science as that Commission 
may prescribe; and no one tailing to pass that examination shall be 
eligible to either of the aforenamed positions. And, furthermore, it is 
advised that all the inspectors now in the service be required to pass 
through the same ordeal, namely, to show their diplomas and submit 
to a civil service examination. 

DIVISION OP ENTOMOLOGY. 

The amount appropriated for this division for the current fiscal year 
is $29,800, which amount remains unchanged in the estimates for the 
ensuing year. 

Satisfactory experiments with remedies against the spread of the 
hop plant-louse have been made in Oregon and Washington. Consid- 
erable damage has been reported in several sections by a destructive 
grasshopper of non migratory form. A bulletin was widely circulated 
containing remedial suggestions, which resulted in prompt measures 
being taken and much damage averted. Arrangements have been 
made for an investigation, by a resident of Japan, of insects injurious 
to agriculture in that country, particularly of those which would be 
likely to be introduced into this country. A request was made recently, 
by the State board of /Massachusetts, that the Secretary of Agricul- 
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ture should further the efforts of "the board in getting Congressional 
appropriations to aid them in fighting the gypsy moth. There did not, 
however, seem to be sum ci ent justification for such assistance, and it 
was accordingly refused. At the same time the Department cheerfully 
tenders all legitimate cooperation in the work, and is ready, as in the 
past, to give the board the benefit of its best efforts and experience. 

Reports of occurrences of the pernicious scale at Charlottesville, Va., 
have reached the Department. This is the first appearance of this 
insect on the Atlantic coast of the United States, and calls for prompt 
educational ■■cooperation on the part of this Department, and this 
has accordingly been freely tendered. The Entomologist, Prof. Kiley, 
strongly recommends, as part of the work for this fiscal year, an attempt 
to introduce the Caprifig insect from Smyrna into California, and to 
introduce from Ceylon the giant bee of India; therefore, the inter- 
ested attention of fruit-growers in southern California, and of bee- 
keepers in the several States is directed in a special manner to these 
suggestions. 

DIVISION OF ORNITHOLOGY AND MAMMALOGY, 

The amount appropriated for this division for the current fiscal year 
is $27,360, which amount remains unchanged in the estimates for. the 
ensuing year. 

The efforts of this division have been directed toward completing 
investigations begun several years ago, and the preparations of results 
for publication. Two economic bulletins have been published — Hawks 
and Owls of the United States, and Prairie Ground Squirrels of the 
Mississippi Yalley. These last probably cause more injury to crops in 
the United States than any other mammals except the pocket gophers. 
Many maps were prepared shoAving a detailed geographical distribution 
of mammals and birds. The United States is practically divided into a 
definite number of belts or zones, each one characterized by the pres- 
ence of certain animals and plants, thus intimating what normal agri- 
cultural products each zone is best fitted to produce. The division is 
engaged in tracing these various zones across the continent, and in the 
preparation of large scale maps showing boundaries in different colors. 
These maps will illustrate to the farmer the location of his farm with 
reference to the life zone in which it lies, thus giving him a key to the 
crops most likely to succeed. Biological surveys begun in 1889 have 
been continued the present season and carried across the State of 
Wyoming. Other field work has been instituted in California, Oregon, 
Utah, Nevada, the Dakotas, Nebraska, Kansas, and Colorado, with 
special reference to the determination of the northern boundary of the 
zone known as the Upper Sonoran. The report of the Death Yalley 
Expedition has been published, and the bulletin on the Common Crow 
is now ready for the printer. 
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DIVISION OP BOTANY. 

The sum appropriated lor this division for the current fiscal year is 
$38,600; the estimated expenditures for the next year are $33,600. 

During the present year the series of forage experiments, both in 
the subarid lands of the West and in the humid region of the G-uli 
States, have been concluded and final reports on them are now in prep'ara= 
tion. The importance of the results attained in the experimental culti- 
vation of crops without irrigation, at Garden City, Kans., has been more 
accentuated during the present season than ever before. The wheat 
and Indian corn crop of western Kansas and adjacent regions for the 
present season has been, as is well known, almost a total failure,. so 
much so indeed that in many quarters not enough grain has been pro- 
duced to suffice for next year's sowing. In the midst of these condi- 
tions the Jerusalem corn on .' the experiment farm has now a good 
stand and a luxuriant growth, promising a yield of 20 to 40 bushels 
per acre. This product is an admirable substitute for Indian corn, 
and from present experience in feeding it promises to be quite as 
palatable to stock. In the forage experiments Hungarian brome has 
been demonstrated to be clearly superior to all other forage plants 
thus far tried in the subarid regions. With a rainfall from January 1 
to September 1 of 8 inches (more than half of which fell during the 
month of July) this grass produced a crop of hay, estimated at 1 
ton per acre, greedily eaten by stock and of high nutritive value. 

For the future work of the Division of Botany there are contem- 
plated, in addition to a continuation of the present work of the division/ 
certain lines of investigation in connection with the herbarium for 
which there is urgent demand. One such line of work is the mainte- 
nance of a seed collection, to contain seeds of all weeds and cultivated 
plants, as well as those of our wild species which are eaten by birds 
and animals. Such a collection in the hands of an expert is required 
to enable the Department to answer inquiries regarding the purity of 
seeds put on the market by dealers, the detection of weed seeds in grain 
samples, the identification of the vegetable contents of bird- stomachs, 
the detection of adulterations in many commercial products^ and 
other questions of a similar nature. In other lines also it is pro- 
posed to develop and make use of the economic side of the herbarium, 
taking up botanical work, with which State experiment stations are 
not in a position to deal. 

A card catalogue of the botanical library of the Department of 
Agriculture has been completed, to which are now being added titles 
of all botanical works accessible in the other libraries of Washington. 
Several collectors have been employed during the season, confining their 
work principally to the arid and subarid portions of the West, 

DIVISION OF VEGETABLE PATHOLOGY. 

The sum appropriated for this division for the current fiscal year is 
$25,600; this sum remains unchanged iii the estimates for next year. 
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. The work of this division has been divided about equally between 
the laboratory and the field. In the laboratory a number of diseases 
affecting fruits, grains, and other useful plants have been studied. 
The field work has covered improvement of machinery used in spray- 
ing, the determination of the proper time or times for applying fungi- 
cides, and the trial of substances known or supposed to have fungicidal 
value. Another important branch of this work is the improvement of 
cultural methods with a view of preventing diseases, thereby enabling 
plants to be grown to the highest state of perfection. 

The scattered nature of the literature on fungicides has made it 
desirable to bring together in convenient shape all possible informa- 
tion on the subject. With this object in view more than 1,500 foreign 
and domestic references were secured during the ye^r, 700 of which 
have been consulted in the original, and critically reviewed. This mat- 
ter, together with the published and unpublished data of the division, 
will form the basis of a bulletin that will include a discussion sf the 
chemistry and toxicology of the more important fungicides, together 
with a critical resume of the facts bearing on the fungicidal value of 
the various substances now employed as remedies for plant diseases. 

The diseases of citrous fruits and other subtropical plants have been 
studied during the year by two _ assistants stationed in Florida. The 
horticulturists of that State have greatly aided the investigations by 
their hearty support. Several orange-growers have given parts of their 
groves for experiments, and the citizens of Eustis have erected a six- 
room one-story laboratory, and given it to the division for its exclusive 
use. This has very materially aided in enabling the appropriation 
available to be applied wholly to the purchase of the actual means of 
study, and to meeting the expenses of field experiments. A plat of 2 
acres lying near the laboratory has been established as an experimental 
garden. The laboratory was furnished early last spring, and since then 
the studies of the various diseases of citrous fruits have been pushed as 
rapidly as i>ossibIe. 

There are four principal diseases of the orange and lemon now being 
investigated. They cause an aggregate annual loss of fully $250,000. 
All of these maladies are of an obscure nature, but it is claimed that the 
investigations already made have thrown very considerable light on 
three of them and render an intelligent trial of remedies possible. The 
fourth disease, the orange blight, although one of the most destructive, 
is still very imperfectly understood, but it is hoped that the greatly 
increased facilities afforded by the laboratory will render it possible to 
discover the cause and the remedy for the disease. 

The causes affecting the fruitfulness of pears and apples have been 
made the subject of further study. The important discovery, made 
incidentally while investigating the effects of the transmission of dis- 
ease germs through the flowers by bees and other insects, that many 
of our common varieties of pears are incapable of self-fertilization, was 
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pointed out last year. At the same time attention was also called to 
the fact that this discovery explained large blocks of single vari- 
eties of pears often railed to bear satisfactory crops, even though the 
flowers were abundant and all other conditions excepting those insur- 
ing cross-fertilization were present. In order to obtain additional evi- 
dence on this point, the experiments made in 181)2 were repeated the 
past season, the work being carried on at Kochester, N. Y., and Parry, 
KJ. The results of this work verify the conclusions obtained in pre- 
vious years, showing that to insure the highest fruit-fulness pear and 
apple orchards should consist of mixed varieties. Where large blocks 
"of pears' have- fa of cross-fertilization the 

trouble may be remedied by top-grafting with a different variety to 
supply the necessary pollen. A bulletin containing a full account of 
the work, together with the results obtained, is now ready for the 
printer. 

The work in California has been continued along practically the 
same lines as in previous years. The vine disease has been made the 
subject of special study, and, in addition, several maladies of other 
fruits have been under investigation. The rust of prune leaves, a very 
troublesome disease in some sections, has been successfully combated 
by spraying. The blighting or blasting of grape flowers, commonly 
known as coulure, has been studied in the northern part of the State. 
This. trouble, which is often due to constitutional defects in the vine, 
frequently causes the loss of the entire crop. During the year a series 
of experiments in crossing and hybridizing the vine was carried on in 
the hope that by this means varieties free from coulure might be 
obtained. 

The year has brought to a close the experiments with fertilizers for 
the prevention and cure of peach yellows. This work, covering a period 
of four years, was carried on in the heart of the great peach region of 
the Maryland and Delaware peninsula. The results, which have been 
published in full in Bulletin No. 4 of this division, show, it is claimed, 
conclusively, that the disease can not be prevented or cured by apply- 
ing to the soil any of the well-known plant foods. Thousands of dol- 
lars have been spent by growers every year upon fertilizers and other 
so-called remedies of a similar nature, and it is believed the results of 
the investigations made by the division will result beneficially in 
checking useless expenditure. Since the completion of the fertilizer 
work the special agent in charge of the investigations has been able 
to devote more time to laboratory researches into the causes of the 
disease. Laboratory investigations and field experiments, having in 
view the discovery of a natural means of infection, have also been under 
way. So far yellows is only known to be communicated by budding, 
but all the facts at hand indicate that the disease may have the power 
of spreading in other ways. 

The experiments in the treatment of wheat rust, begun in 1891, have 
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been continued; the results of tlie first season's work, covering the 
treatment of seed and soil separately and combined, spraying the 
plants at various intervals, etc., were published in the early part of 
the year. During the past season the work was wholly confined to 
spraying the plants, it having been shown by the previous year's labors 
that the seed and soil treatments were worthless, so far as the preven- 
tion of rust was concerned. 

DIVISION OF POMOLOGY. 

The sum appropriated for this division for the current fiscal year is 
$11,300; -this sum remains unchanged in the estimates for next year. 

The work of this division has included and concluded the collection 
of fruit models and edible nuts, which has been on exhibition at the 
World's Fair during the summer. The importance of the subjects illus- 
trated and the measure of success attained have justified the labor 
applied. Nearly 1,000 models of fruits, comprising 625 varieties, and 
more than 300 packages of wild and cultivated nuts, compose the col- 
lection. If provision is made for the gradual and judicious enlargement 
of this collection it may afford a means of determining the range of 
climatic variation in our cultivated fruits. 

The economic work has included the identification of specimens sent 
by growers for that purpose. The collection of models, in addition to 
its scientific value, has been found an effective help in the work, aud it 
is believed that the accuracy and reliability of this branch of the work 
of the division is increasing. An examination of the office records 
shows that about three-fourths of the specimens sent for this purpose 
have been scientifically identified. During the year more than 100 
new varieties not previously described have been received for examina- 
tion, and have been reported on as to their value for propagation and 
introduction. 

The preparation of reports for publication on the culture of different 
fruits has been intermittently continued. Current work is urgent and 
imperative, owing to the perishable nature of the specimens received 
and the importance of immediate and full replies to inquiries. The 
bulletin on nut culture is ready for publication; that on small fruits 
is well under way, and the tabulation of - replies to the circulars on apple 
culture, of which several thousand were sent to apple-growers during 
two previous years, has commenced. 

The preparation of the revised catalogue of American fruits has been 
continued, this duty having been intrusted to a properly qualified 
special agent. It is believed that the work can be completed during 
the coming year. The monograph on the grape yet remains unpub- 
lished. 

DIVISION OF GARDENS AND GROUNDS. 

The sum appropriated for this division for the current fiscal year is 
JjsMjQOO; u the estimated expenditures for next year are $32,000. 



30 



REPORT OF THE SECRETARY OF AGRICULTURE. 



This division is charged with the care of the 35 acres of grounds of 
the Department. It has supervision also of the glass structures, which 
cover a space of about three fourths of an acre and are well filled with 
plants, A considerable area under glass is devoted to the propagation 
and growth of plants for distribution throughout the United States and 
for exchange with foreign countries. The superintendent determines 
any questions relative to practical .horticulture, floriculture-, fruit-grow- 
ing interests, and economic gardening and garden architecture that 
may be submitted to the Department. 

The following plants were distributed during the past year : Straw- 
berries, 30,400; grapes, native and foreign, 15,000; olives, 2,734* Garn- 
ishor, 2,696; "figs, 3,000; miscellaneous, consisting in part of oranges, 
currants, loquats, vanilla, black pepper, and various semi-tropical plants, 
2,875; tea, 2,600; coffee, 710; raspberries, 422; and pineapples, 570. In 
all, upwards of 60,000 plants. 

Applications for plants are often bewildering, enumerating plants 
indigenous in all the zones of the globe, embracing the most northern 
and the most tropical of species, to be tested perhaps in localities where 
but few of them could live, and of such extensive variety that no single 
plant establishment in the world could furnish them. Requests of this 
kind involve considerable explanatory correspondence which can not 
be avoided. And while an effort is made to meet all reasonable de- 
mands in this direction, the Department exercises discrimination as x>o 
the kinds of plants sent out, availing itself of the experience gained 
by testing the hardiness and other qualities of plants previous to their 
distribution. 

In the Southern States, where many species of semitropical plants 
may be successfully cultivated, a great desire is manifested to experi- 
ment with crops the culture of which has not hitherto become general. 
This desire increases proportionately as a knowledge of the benefits to 
be derived from diversified culture grows. There is much inquiry as 
to the olive and the fig; and of these good collections are maintained, 
and many thousands are annually propagated and sent to regions best 
fitted for their growth. 

DIVISION OF FORESTRY 

The amoiint appropriated for this division for the current fiscal year 
is 127,820; the estimate for the ensuing year is $29,820. 

The condition of the forestry industry in this country still remains 
markedly unsatisfactory. Under our present system the efforts of the 
Division -'-of Forestry of this Department are restricted to purely educa- 
tional work, and this has been carried on for over fifteen years without 
perceptibly abating wasteful lumbering and destructive fires, which are 
destroying our primitive forest supplies and infiicting permanent injury 
upon the lumber interests and seriously menacing agriculture. With 
all due allowance for the absence of verifiable statistics, it may be 
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safely asserted that the yearly wood consumption in the U nited States 
is twice as great as our estimated forest area is capable of producing* 
annually. In this connection it must be noted that the Division of For- 
estry has not been sufficiently endowed to undertake the task of collect- 
ing reliable statistics as to the consumption and growth of wood mate- 
rial and the prospects of supply and demand, which should form the 
basis of a wise government policy. Meantime supplies are waning and 
proofs are accumulating of the malign influence of deforestation. 

The policy of setting aside forest reservations from the public domain 
—a policy far too long delayed but now happily inaugurated and apply- 
ing to a total area of 17,000,000 acres— should be followed by a well- 
considered supervision of the same, and the remaining timber lands 
on the public domain should be withdrawn from disposal. Without 
forests to take care of or power to shape the forest policy of the country, 
this Department can only suggest plans for a more rational treatment 
of our forest resources. 

In the absence of appropriations justifying statistical inquiry, atten- 
tion was," turned to the scientific side of the forestry problem by this 
division, ; The main expenditure of funds has been in the investigation 
of the timbers of the United States, as to their strength and mechani- 
cal properties when grown under varying climate and in different soils. 
This work has been carried out, so far, in a way which has elicited 
favorable comment from competent critics at home and abroad. The 
investigation of the longleaf pine demonstrates that the bleeding of 
this tree for turpentine is not injurious to the quality of its timber. 
This discovery has enhanced the value of the forests so treated in the 
Southern States by several million dollars. Legislation is furthermore 
earnestly recommended which shall preserve forest reservations and 
provide for a rational disposal of ripe timber on Government lands, 
similar to that contemplated by House bill No. 119, Fifty-third Con- 
gress, amendment of section 24. 

While recognizing the differences between our system and those of 
European countries which are successfully applying methods of forest 
administration inapplicable to the United States, w^e must, neverthe- 
less, turn to those that have made forest administration a success for 
suggestions, and the Republic of Switzerland is commended as furnish- 
ing the most practical economic data in this particular. 

It is not inappropriate to call attention to an act to repeal timber-cul- 
ture laws, and for other purposes, approved March 3, 1891, and to sug- 
gest further legislation, if it be deemed necessary, to properly construe 
section 24 of that act, which authorizes the President of the United 
States to set apart and reserve, in any State or Territory having public 
land bearing forests, in any part of the public lands wholly or in part 
covered with timber or undergrowth, whether of commercial value or 
not, as public reservations, and the President shall, by public procla- 
mation, declare the establishment of such reservations and the limits 
thereof." 
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Members of the American Forestry Association, and all other citizens 
interested in the conservation of woodlands and the reafforestation of 
denuded areas of lands not suitable to tillage, will be pleased to read in 
^Dankleman's Zeitschrift, September, 1898," the deserved compliment 
which the reviewer of the United States timber examination work (insti- 
tuted by B. E. Fernow, in charge of forestry interests) has unreservedly 
awarded this Department. The judgment of Mr. Fernow's work in this 
division, in his scientific investigation of the several varieties of timber, 
as to strength, durability, and general utility, in relation to the condi- 
tions of growth, is all the more valuable because the gentleman who. 
gives it is himself in charge of forestry work of a similar character for 
the Prussian Government. And it is, therefore, a matter of congratula- 
tion, among all those who realize the importance of forestry work in the 
United States, to read the following unequivocal and merited commenda- 
tion of the work of this division in the Department of Agriculture: 

This plan of work is as remarkable for its scope as for consistent pursuit of an 
eminently practical result. Although Germany has accomplished a great deal in 
some direct ions of this field, especially in investigating the laws of growth and 
wood structure, we are yet far from having such a comprehensive and indispensable 
knowledge even of our most important timbers. We must admit, with a certain 
sense of humiliation, that the Americans show us what it is we really ought to 
know, and that they have already by far surpassed us in the elaborate organization 
for these investigations. 

If, in less than a decade, Americans have in a forestry specialty sur- 
passed Germany, why can not we a generation hence rejoice in the most 
efficient forestry system of the world ? And can the result be reached 
in a popular government through other than educational institutions, 
beginning with the common schools? And to initiate a tree-conserv- 
iog and tree-planting crusade that shall be efficient and benignant will 
be the constant aim of this Department. 

OFFICE OF FIBER INVESTIGATIONS. 

The appropriation for this division for the current fiscal year is 
§5,000. 

Interesting experiments in the culture of flax have been made the 
present season under direction of the Department in the State of 
Washington. Results have been equally as satisfactory as in the 
case of flax experiments in Oregon in 1891. The excellence of the 
straw, as shown in the samples received, promises well for the future of 
the flax industry. The importance of its development in our own 
country is indicated in the steady decline in flax production abroad, 
which in time must lead to a large increase in the price of flax and 
linen products imported. Flax grown in Minnesota in the past year 
and manufactured for this Department in one of the largest mills in the 
East was declared by experts preferable to the same grade of imported 
flax. Inventions in the line of labor-saving machinery in flax culture 
have been stimulated by the prominence given to flax-growing in the 
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past few years by this Department. No opportunity has as yet been 
afforded to test these machines practically and pronounce upon their 
economic merits. 

In connection with our flax industry, the United States consul-gen- 
eral at Frankfort, Germany, recently presented a report containing 
facts full of interest to our flax-producers. He states that during the 
year 1892 Germany imported over 60,000 tons of raw flax fiber, 
which was utilized by 13 large spinneries. Over 55,000 tons came 
from Russia, which country, it seems, also exports largely to England 
and Belgium, indicating a demand for the raw fiber in these countries. 
Germany admits this product free of duty; and owing to the dif- 
ferences on the question of the tariff existing between Germany and 
Russia, the consul pertinently suggests the possibility of the flaxseed- 
growers of the United States, who now throw away immense quantities 
of the straw, utilizing it by taking the trouble necessary to save and 
prepare it for export. It is more than probable that in certain sections 
of this country, and at the expense of a little time and trouble, the flax 
straw now wasted may be so saved as to compete with the Russian flax 
straw in the markets of Germany, England, and Belgium. 

The interest in ramie continues and the cultivation of jute is 
attracting a great deal of attention. The possibility of the production 
of these fibers in certain sections has been demonstrated, but further 
experiment is needed to settle the question of cost of production and 
machinery for cleaning. As an evidence of the value of the bulletins 
issued from this office upon the fiber question, it may be stated that 
some of them have been published privately, others by State legisla- 
tion, while one has been translated into Spanish and republished in 
South America. 

DIVISION OF CHEMISTRY 

The amount appropriated for this division for the current fiscal year 
is |5D,000; the amount estimated as required for the ensuing year is 
$42,000. 

DOMESTIC SUGAR PRODUCTION. 

The work in connection with sugar-beet production during the past 
year almost proves the adaptability of vast sections of this country 
for this branch of modern agriculture. For the first time in this 
country a crop of sugar beets has been grown from domestic seed pro- 
duced under the most rigid scientific culture. That crop has been 
highly satisfactory. The continuance of experiments with sugar beets 
is recommended by the chief of this division in order to verify the 
opinions, which, in his judgment, are already justifiably formed. The 
experiments in sorghum sugar may, it is believed, be discontinued, the 

■ results of experiments already made leaving apparently nothing more 
for the Federal Government to undertake. A stage is now reached 
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when individual enterprise can and should take advantage of what the 
Departinent has aecomplished. 

Experiments with the sugar cane in Florida seem to justify the 
expectation that the latitude and climate of the lower portion of that 
peninsula are adapted to the production of a cane that will compete 
feuccessfully with the Cuban variety. ' Further experiments seem to be 
necessary to determine whether any deficiency in the soil may he eco- 
nomically supplied, and for this reason their continuance for another 
year is recommended on the advice of Prof. Wiley, chief of the division, 

INVESTIGATION OF FOOD ADULTERATIONS. 

Eesults of investigations directly invite the recommendation that 
whenever food preservatives are used in the preparation of canned 
goods the fact should be stated on the can, leaving the responsibility 
of consumption to rest upon the purchaser. In the absence of a la w 
controlling the manufacture of adulterated commodities and leaving the 
investigation of samples to the discretion of the Secretary of Agricul- 
ture, it h as been concluded to limit the investigation to samples offered 
by purchasers or consumers, thus avoiding any unjust discrimination 
between the manufacturers of edible commodities. 

SOIL INVESTIGATIONS. 

An investigation into the chemical character of different typical soils 
of the United States is desirable. It will determine the best manner 
of analyses and teach their practical utility. The sum of $3,000 has, 
therefore, been estimated for the ens fiscal year "to enable the 
Secretary of Agriculture to undertake a special investigation of the 
different typical soils of the United States to determine their chemical 
character, their physical properties, and especially the nature of the 
nitrifying organisms which they contain." 

DIVISION OF MICROSCOPY. 

The appropriation for this division for the current fiscal year is 
$6,700; the estimate for the ensuing year is $7,300, 

Supplying information to farmers and others in relation to the cul- 
ture of mushrooms has occupied the attention of the division the past 
year. The principal work of the division for the coming year will be 
the investigation of the cotton of various countries, ascertaining the 
relative length, elasticity, tensile strength, and diameter of fiber. It 
is claimed that a discovery has recently been made in this division 
regarding the crystallization of the glyeerides of fatty acids, particu- 
larly of the medical and edihle seed oils/ by which it is believed that 
adulterations of seed oils will hereafter be more easily detected. 

It is probable that in the near future the work now assigned to this 
division can be divided between the Divisions of Botany and Vegetable 
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Pat hology, and its accomplishment provided for by -only slightly in creas- 
ing the appropriations of these divisions. 

OFFICE OF EXPERIMENT STATIONS. 

The appropriation for this office for the current fiscal year is $25,000; 
and the same sum is estimated for next year. 

The principal work of the Director of the Office of Experiment Sta- 
tions and his assistants is the examination of the work of agricultural 
experiment stations in theUnited States and other countries, and the col- 
lection and publication of data regarding investigations for the informa- 
tion of station workers and those interested in the colleges of agricul- 
ture. The wide extent of agricultural research is shown by the fact 
that there are now 320 experiment stations in operation in the different 
countries of the world, and the number and importance of the publica- 
tions issued by them are increasing. The task of keeping thoroughly 
informed of their work and of supplying information regarding them is 
a formidable one. 

Twenty-three documents, aggregating nearly 2,000 pages, have been 
issued from the office during the past year, including tlie fourth volume 
of the Experiment Station Record, which contains abstracts from 321 
reports of American stations, 71 publications of this Department, and 
190 abstracts from foreign works. Leading foreign specialists have 
contributed r6sum6s to this volume. Its index is practical, and extends 
to the work of agricultural experiments throughout the world for the 
current year. 

NUTRITIVE VALUE OF FOODS FOR MAN. 

Investigations as to food values in this country have thus far related 
almost exclusively to improvements in the kinds and culture of crops 
and to their use as food for domestic animals. It is both desirable and 
practical that questions relating to the use of our agricultural products 
as food for man should also be considered. A suggestive article sub- 
mitted by Mr. Edward Atkinson, regarding the establishment of food 
laboratories in connection with the experiment stations for this pur- 
pose, was recently published by this Department. 

The work of collating information regarding the methods and results 
of such food investigations at home and abroad has already been under- 
taken by this Department. This information will serve as a basis for 
further studies by such stations as have the proper equipment of men 
and resources for this work. J^one others should attempt it. In 
furtherance of this line of inquiry an appropriation of $10,000 has 
been recommended " to enable the Secretary of Agriculture to investi- 
gate and report upon the nutritive value of the various articles and 
commodities used for human food, with special suggestions of full, 
wholesome, and edible rations, less wasteful and more economical than 
those in common use, $10,000 ; and he is hereby authorized to require, 
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free of charge to liim from suek t agTieiiltiiral experimeiit stations as he 
may select, services in the chemical analysis of such food material to an 
amount in cost from any one station [of] not exceeding $500." 

OFFICE OF IRRIGATION INQUIRY". 

The appropriation for this division for the current fiscal year is 
$6,000; the estimate for the ensuing year is $8,000. 

The final report, in four parts, of the work of this office upon arte- 
sian and underflow investigation was brought to a conclusion and 
printed last year. Since then the division has collected and published 
an abstract of all the important laws of the several States and Territo- 
ries on irrigation and water rights. This publication has been issued 
as Bulletin No. 1 of this division. 

The division has continued the collection of methods and results of 
irrigation, as practiced successfully in the States and Territories of the 
arid regions. This work will be continued and extended to cover the 
simplest method of accurate water measurement, . the prosper quantity 
of water needed for each kind of crop raised, and an investigation into 
the adaptability of the best mechanical appliances for the purposes of 
the irrigation farmer. 

OFFICE OF ROAD INQUIRY". 

The Fifty-second Congress made an appropriation for the purpose 
of investigating practical methods for the improvement of the public 
roads of the United States, and in accordance with that enactment, 
Gen. Roy Stone, of New York, recognized as a superior civil , engi- 
neer, and thoroughly identified with the popular movement toward 
the improvement of the highways in the several States, has been placed 
in charge of the inquiry. It will be thoroughly pursued in the direc- 
tion indicated by Congress, but it is too early to deduce any conclu- 
sions as to possible results. Necessarily some months must elapse 
before a sufficient volume of evidence from each of the several States 
can be obtained upon which to base any intelligent report as to possi- 
bilities or probabilities in road improvements. In any event, it seems 
now that the only efficient service which the Department can render 
to the people in this regard will be in the collection and distribution 
of practical - knowledge and suggestions. Therefore, for the ensuing 
year the same sum ($10,000) is estimated as needed to continue the inves- 
tigation, if Congress deems it expedient or desirable. 

DIVISION OF ILLUSTRATIONS. 

This division prepared for the World's Fair an extensive exhibit of 
original drawings and paintings of illustrations which have appeared 
in the publications of this Department during the past fifteen years ; it 
also exhibited the different methods employed in reproducing our illus- 
trations — wood-engraving, -.photo process, and chromo-Hthography. 
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During the year the division completed 503 plates of illustrations, con- 
taining upward of 900 figures; 107 of these plates were water-color 
paintings, 30 of which were of large size. These illustrations repre- 
sent work for twelve divisions of the Department, and include also the 
special work for the exhibit at the Fair. The work has been satisfac- 
tory, and covers every line of illustrative art. In the interest of 
efficiency and economy a reorganization in the working force of the 
division has been recommended, looking to increased efficiency at a 
reduced cost. 

DIVISION OF RECORDS AND EDITING. 

The appropriation For this division for the current fiscal year is 
$6,300 ; the estimate for the ensuing year is $8,500." 

During the first nine months of the current year the Division of 
Beeords and Editing handled 66 publications, representing nearly 5,000 
printed pages, exclusive of maps, charts, circulars, reprints, and pub- 
lications issued by the Weather Bureau from its own printing office. 
Beprints have been ordered during this period of 20 publications, and 
the cost of the printing as charged or estimated for by the Public 
Printer has been for the nine months $43,229.14. Of publications 
printed by order of Congress, prepared in the Department and handled 
in this division, there have been, in addition to the above, 4 publica- 
tions aggregating 1,223 pages, and the whole number of copies of these 
several publications aggregate over 2,627,000. Estimates of cost of 
publications now in the hands of the Public Printer, but incomplete, 
aggregate over $6,000. 

The enormous amount of printing devolving upon the Department, 
and the great increase thereof during the past four or five years, shows 
conclusively that the vicious principle of promiscuous free distribution 
of publications must be abandoned, and only a certain limited number 
thereof furnished free to libraries and educational institutions and the 
remainder sold at a moderate price. The Secretary of Agriculture 
should be authorized to dispose of the plates to publishers, under suit- 
able restrictions as to x>rices to be charged, such sale to confer copy- 
right x)rivileges upon the purchaser. 

It should be stated that the yearly average cost of the printing and 
binding for this Department, exclusive of the Annual Eeport of the 
s Secretary, the Annual Eeport of the Weather Bureau, and the Annual 
Report of the Bureau of Animal Industry, and of such other bulletins 
or reports as maybe ordered by special resolutions of Congress, is 
about $80,000. 

DOCUMENT AND FOLDING ROOM. 

The appropriation for this division for the current fiscal year is 
$10,460; the estimate for the ensuing year is $11,000. 

Just as the farmer may properly plow, carefully cultivate, and suc- 
cessfully mature a bountiful harvest, and then lose the results of all his 



38 - Report of the secretary of agriculture. 

labor by having no proper places in which to garner them ? so the 
Department of Agriculture, no matter how efficiently its various divi- 
sions may have made their investigations, nor how promptly they may 
halve been published, may become absolutely useless if its educational 
and didactic documents are not skillfully folded and with celerity sent 
out to the general public. As an almanac ten years old is valueless for 
the practical purposes of to-day, so many of the bulletins upon special- 
ties con nected with agriculture, pomology, and th e Bureau of Animal 
Industry are comparatively useless to the people unless placed in their 
hands with the utmost dispatch. 

In view of these facts, the force in the Document and Folding Eoom 
has been thoroughly reorganized, and it is now so systematized that a 
citizen calling there and inquiring for any publication ever issued by 
the Department of Agriculture, can secure the same (if any copies are 
remaining) without delay. Hereafter each publication will be circu- 
lated as soon as it is issued, and no delay will be tolerated and no dis- 
tribution deferred. The gentleman in charge of the Document and 
Folding Eoom was selected exclusively because he had been foreman 
in a trade-circular addressing company for many years, and under his 
immediate supervision a large force had been employed, which each 
month mailed millions of documents to the public. 

THE AGRICULTURAL LIBRARY. 

The appropriation for the library for the current fiscal year is $3,000; 
the estimate for the ensuing year is $6,000. 

Even those who are the most sensitive as to the invasion of the 
economic domain by statutes admit that in the proper protection of 
property, liberty, and life, a government should in every practicable 
manner facilitate the education of its citizens. Therefore the estimates 
for the purchase of useful books for the library of the Department of 
Agriculture have been increased for this year $3,000. 

Two copies of every volume copyrighted in the United States are, 
under existing law, placed with the Librarian of Congress. Therefore 
he has duplicates of each work upon agriculture thus far copyrighted in 
the United States. It is suggested that Congress enact that its librarian 
transfer to the library of this Department one copy of each of the works 
bearing upon agriculture, horticulture, forestry, pomology, botany, and 
kindred topics now in his possession or that may come into his hands 
hereafter under copyright law. This would, without additional cost to 
the Government, and much to the depletion of the present inutility of 
dedicate books in the Congressional Library, add a great many valuable 
volumes to the agricultural literature of this Department. 

TH!! WORLD'S FAIR. 

The World's Fair at Chicago was aon exhibit of the civilization of all 
the centuries condensed. In a single illuminated volume it presented 
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the fancies, the facts, the aspirations, and the achievements of humanity 
since i t b egan a ci vi lized career . 

Under the ''direction of the Hon. Edwin Willits, who will in the near 
future, as Assistant Secretary of the Department of Agriculture, report 
thereon, this Department made a most complete and useful exhibit 
in each of the specialties represented by its several divisions. Jt 
is expected that the property belonging to this Department, which 
has been on exhibition at Chicago during the past " summer," will be 
restored to its proper place before the 1st day of January, 1894. The 
$148,000 allotted to this Department for the purpose of making its 
exhibit at the World's Fair will have been nearly exhausted when the 
expense of repacking and returning shall have been liquidated, though 
it is possible that there may remain a few thousand dollars to be cov- 
ered back into the Treasury of the United States, 

MORE ROOM, 

The Department of Agriculture has with surprising speed outgrown 
the domicile allotted to it at birth. More room in better buildings, 
with fireproof apartments, is sorely needed. The Division of Botany 
has collections of plants and herbariums of a value of $150,000, and in 
case of their destruction they could not be replaced even at that cost. 

The Division of Forestry has likewise a valuable assortment of tested 
woods for which there is no parallel in the world. This also, in case of 
conflagration, would be quickly and totally lost. 

The Bureau of Animal Industry, in its laboratory and elsewhere, has 
a vast volume of valuable veterinary material which is in practical use 
for the illustrations and verifications in animal pathology from day to 
day. It has cost, besides large pecuniary outlay, years of patient 
research by the best trained veterinarians and investigators of bacte- 
riology. Its loss to the animal industry of the country could not be 
repaired in a decade, not even with a government treasury to stimulate 
speed in the work of restitution. 

But it is needless to enumerate the values intrusted to each division 
which— from Entomology to that of Disbursements and Accounts- 
are the result of diligen t study and years of practical labor and trained 
experience. The Department is, from its museum to its garret, crowded 
with useful , beautiful , rare, an d valuable results of the scientific labors 
which have been persistently pursued during the last twenty- five years 
by learned chiefs in its several divisions. 

In view of the foregoing facts stands the demand for new buildings 
ample to accommodate safely the Department of this time and the 
developed Deparrment of a century not yet born. And yet no appropri- 
ation for a commodious and permanent home in which to locate this 
Department can be reasonably asked in a period of depressed business 
and diminished revenue. But plans and specifications for a properly 
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devised and durably constructed building- or buildings might possibly 
be provided— in the interest of economy— at no distant day. 

WEATHER BUREAU. 

The appropriations for this Bureau for the current fiscal year aggre- 
gate $951,100; the estimated expenditures for the ensuing year amount 
to $854,223.06, 

During the past year the work of the Weather Bureau has been car- 
ried on with improved efficiency and economy. The reduction in cost 
of maintenance is nearly 10 percent. The estimates for the fiscal year 
have been correspondingly reduced , with the confident expectation 
that, while more economically administered, the service will continue 
to improve in usefulness. A general reorganization of the Bureau has 
been partially effected. It is intended to modify expenses and magnify 
the value of the service to agriculture, commerce, and the people at 
large. 

FORECASTS. 

The attention of the employees of the Weather Bureau has been 
fixed more strongly than ever before upon the work of forecasting as 
the primary duty of the Bureau to the public. The former forecast 
room, Telegraph Division, and river and flood room have been con- 
solidated in the Forecast Division and placed in charge of the assist- 
ant chief of the Bureau, Ma j. 11. H. G. Dun woody, of the U. S. Army. 
The superintendence of the wind signal display stations and of the 
lake marine section has also been intrusted to this division. The staff 
of forecast officials has been assigned to this division, and during the 
months in which they are not on official forecast duty they are required 
to make daily, for practice, complete forecasts from the a. m. map, employ- 
ing the remainder of their time in the investigation and preparation of 
reports upon practical meteorological problems. It is expected that 
these reports, several of which have been completed, will be of great 
value as practical aids to forecasting. 

The system of giving each of the local forecast officials in the serv- 
ice a two months' course of instruction at this office in the prepara- 
tion of the charts in use here and in making forecasts for the whole 
country, for practice, has been continued. 

Arrangements have been made with the Light-House Board and the 
Superintendent of the Life-Saving Service whereby the keepers of 
light-houses and life-saving stations on the Atlantic coast will tele- 
graph this Bureau during the hurricane season the occurrence of 
heavy ocean swells or other signs of the approach of hurricanes to our 
coast, these officials being exceptionally well located for this purpose. 
During the hurricane that struck our southern coast in the latter part 
of August, 1893, a report of a heavy ocean swell off Tybee Island, 
forwarded by telegraph by the observer at Savannah, was the earliest 
intimation of its approach. 
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The river and flood service lias been reorganized by putting the 
making of the forecasts of river stages and changes in the hands of 
experienced observers at the principal river stations, assigning to each 
one to forecast a section of the river or rivers in his vicinity. These 
observers are furnished with all the available data of the rivers during 
previous floods, and directed to carefully study the same. They receive 
daily telegraphic reports of the stages of the rivers and amount of 
rainfall throughout their sections. These reports with their own experi- 
ence and rules of practical value in river forecasting will, it is thought, 
enable them to make more precise predictions than were made under 
the old system. 

The efficiency of the storm-warning system on the Great Lakes has 
been increased by the establishment of 6 display stations, and decided 
progress has been made in the work of ascertaining and charting the 
set of the lake currents. A very large number of bottles have been 
floated during this season for this purpose, and a preliminary current 
chart has been prepared and is in process of publication. 

The investigation of the meteorological conditions that prevail over 
the Great Lakes has also been greatly extended. Over 100 new vol- 
untary ob servers have been secured from among the masters of lake 
vessels. The collection of the data in relation to the currents and 
meteorology of the Great Lakes has entailed very little expense upon 
the Government. It will prove of great value to the lake marine. 

In making telegraph contracts for the fiscal year a reduction of 
about 15 per cent was obtained on rates for the Weather Bureau. 
The construction of lines of telegraph and submarine cables from 
Alpena, Mich., to Thunder Bay and Middle Island, in Lake Huron, 
as authorized by act of Congress, was completed July 13, 1893, and 
both lines were put into operation on the day following. These lines 
aggregate about 25 miles of land lines and 5£ miles of cable. 

Authority has been given for extensive general repairs to the line 
from Port Angeles to Tatoosh Island, Wash., and the line from Astoria, 
Oregon, to Fort Oanby, Wash., and to that from Norfolk, Va., to Hat- 
teras, N. 0. This work, now well under way, will enhance the efficiency 
of these important lines. 

The submarine-telegraph cable between Cape Charles and Cape 
Henry, Virginia, was broken and otherwise injured during the month 
of January, 1893. Efforts to recover the broken ends proved fruitless, 
and the cable itself was of little or no value to this service, and it was 
therefore legally disposed of last July. The construction of a railroad 
and telegraph line from Titusville, Fla., to Jupiter, Fla., renders the 
maintenance of the Weather Bureau telegraph line between those 
points needless. It will, consequently, be disposed of according to law. 

THE DAILY WEATHER MAP. 

The daily weather map is now issued at 72 stations of the Weather 
Bureau outside of Washington, D. C. The average issue is about 
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'-.8,000- copies, or about 2,500,000 copies annually— a slight increase 
over last year. These figures by no means express the demand, 
which has grown to such proportions that it has sorely taxed the capa- 
bilities of the station force and the store of supplies. As a means 
of distributing forecasts and weather conditions the map is superior 
to any before devised. In its present form, however, it does not reach 
the multitude. An ideal system of distributing information collected 
by the Bureau would place the daily weather map in the hands of the 
general public at an early hour through the medium of the daily press, 
It is believed that efforts should be directed towards the reproduction 
of a legible map in the daily papers. It should contain the forecasts 
and other cliinatological data of importance to each community in 
which it is published. Efforts in this direction have been made here- 
tofore, and with great success, for a limited period, but they have 
been spasmodic. 

Newspaper rivalry aided in the reproduction, and also sometimes 
caused its discontinuance. Eecent efforts to secure the publication 
of the maps in daily metropolitan prints seem to indicate that if the 
publication could be made exclusive, instead of general, some arrange- 
ment of value to the people might be consummated. But a monopoly 
for the reception of useful information from the G-overnment of the 
United States can hardly be tolerated, even in thought. How, then, 
shall the daily forecasts be best utilized for and by the American 
people! Can they be so utilized by the Government supplying stereo- 
types at all the points where forecast maps are now published? 

ADMINISTRATIVE WORK. 

Material changes have been made in the methods of work of the 
central office. Executive work heretofore performed in a separate 
division of the office has been placed under the personal supervision 
of the chief clerk, in addition to his other duties. Work not executive 
has been subdivided and assigned to other divisions. These changes 
have been conducive to the prompt and systematic handling of business. 

An increased number of high-grade salaries is needed to reward 
employees for faithful service and experience. At present it frequently 
happens that an employee, specially experienced in a particular class 
of work, can be promoted only by a transfer to other and untried 
duties, with the further disadvantage that the vacancy thus created 
must be filled by anew and i u experienced man. The regular classified 
observing force of the Bureau consists of twenty-seven local forecast 
officials, at $1,500 each per annum, and two hundred and seventy-six 
observers and assistants, at salaries ranging from $800 to $1,400 per 
annum. The number of local forecast officials is limited by law and 
the present number is below that needed. There is a constantly 
increasing demand for the services of these officials and the Chief of 
the Bureau earnestly recommends an increase in their number. 
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There has been made recently a readjustment and equalization of 
salaries of the general observing force, substituting for the complicated 
unclassified pay account incident to former military rank a classifica- 
tion more in harmony with the civil branch of the public service. 
Owing to the limited appropriation, this task was a difficult one. It has 
finally been .-satisfactorily accomplished and instead of forty-two grades 
or more, as under the old system, there are now but nine. 

There are now in operation 159 regular paid observing stations. Two 
new stations were established during the current year and nine were 
discontinued. 

PUBLICATIONS. 

Several important and valuable publications have been issued by 
the Bureau during the current year, including: A Summary of Inter- 
national Meteorological Observations, by Maj. H. H.C Dunwoody, 
U. S. Army, assistant chief of the Bureau ; Report of the First Annual 
Meeting of the American Association of State Weather Services 
Cooperating with the Weather Bureau; A Report on the Climatology 
of the Cotton Plant, by Prof. P. H. Melt; A Report on the Forecasting 
of Thunder Storms during the Summer of 1892, by Inspector N. R. 
Conger ; and The Climate of Chicago, by Prof. Henry A. Hazen. 

The publication of the Monthly Review has continued throughout the 
year. Its purpose is the tabulation of current observations, enabling 
the officials of the Bureau and others to preserve and discuss the mete- 
orological conditions that obtain from month to month. It also sup- 
plies a means of acknowledging the reports of some 2,500 voluntary 
observers, to each of whom a copy of the Review is furnished. 

STATE WEATHER SERVICE. 

The State Weather Service Division supervises 42 State w r eather 
services, covering the whole of the United States except Alaska. It 
also establishes and supervises all voluntary observations and forecast 
display stations, and the services in the cotton, sugar, and rice regions, 
and publishes the National Weather Crop Bulletin. The 2,500 volun- 
tary observers forward copies of their records to the central stations of 
their respective local services for use in the preparation of the reviews 
published monthly. Many of these State reviews are of a highly cred- 
itable character and valuable in determining the climatic characteristics 
of the various States and Territories. For distributing weather fore- 
casts and special warnings all available means have been utilized, and, 
while the number of stations supplied at Government expense by tele- 
graph or telephone has been materially decreased during the year, the 
number of those to which forecasts, etc., are furnished at little or no 
cost has been largely augmented. 

Full forecasts are now received at 1,622 stations, a reduction of 200 
during the year | but nearly 5,000 places received them gratuitously, an 
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increase of over 1,000 in the same period. Plans now being perfected 
will, it is believed, increase the number of stations receiving forecasts 
without expense to the Government by 1,500 to 2,000 in the near future. 
A number of railroad companies are effectively cooperating with the 
Bureau in the distribution of forecasts by telegraph. It is believed 
that during the coming year it will be possible to extend the system to 
every community having interests to be benefited. 

Observations of temperature and rainfall are daily collected by tele- 
graph from 118 Southern stations, divided into 12 areas, the center of 
each area being selected with special reference to its cotton, sugar, and 
rice interests. : 

The National Weather Crop Bulletin is issued in Washington weekly 
during the periods of planting, growth, and maturing, and shows the 
temperature and rainfall for the week and season compared with aver- 
ages for former years. The Bulletin also shows the crop and weather 
conditions of the previous seven days in each State or district. These 
statements are condensed from reports from over 6,000 special corre- 
spondents. The full text of the Bulletin is telegraphed by the press 
associations, and receives wide circulation. The State weather services, 
with; the exception of Nevada, issue local weather crop bulletins, simi- 
lar in character to the National Bulletin* Arrangements have recently 
been carried out for the public display of the Weather Crop Bulletin 
in about 130 towns of 5,000 or more inhabitants. 

RECORDS. 

A system of checks upon the accuracy of each observer is main- 
tained, beginning with the telegraphic reports received twice daily by 
the translator. Later, when the manuscript observations are received, 
they are subjected to a further examination. It is gratifying to report 
that, with a few exceptions, the work has been highly creditable. 

Several hundred transcripts of records of meteorological observations 
have been made during the year for use as evidence in courts of law, 
especially in cases relating to the transportation of perishable goods. 
The increasing demand for cliinatological data, bearing upon an infi- 
nite variety of subjects, bears testimony to the increasing confidence 
of the public in the work of the Bureau. A special climatological 
report, embracing the result of observations made during the calendar 
years 1891 and 1892, has been compiled, and is now in press. The 
report contains much new climatological data of interest and value. 

INSTRUMENTS. 

The mechanical excellence and efficiency of our instruments steadily 
improve, and as they attain greater perfection, so the accuracy of 
the data obtained will be increased. The barometers now in use at 
stations are, it is believed, in better general condition than ever before. 
The new standard pattern anemometer with aluminum cups is replac- 
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ing the old style of anemometer at stations as fast as possible, and every 
effort is made to obtain accurate records of wind velocity. 

The policy of loaning meteorological instruments to voluntary observ- 
ers and others to render reports therefrom has added greatly to the 
work and usefulness of this division without additional expense. This 
wide distribution of instruments is, no doubt, productive of great good 
to the general public aside from the value of the observations them- 
selves, for every observing person who examines our standard Weather 
Bureau instruments and methods of observation is taught a higher 
appreciation of accurate results and what constitutes a first-class instru- 
ment. 

The most important instrument developed during the past year is 
the improved normal barograph, which has been in operation and on 
exhibition at the Columbian Exposition. 

This division has devoted much time during the year to the prepara- 
tion and installation of the Weather Bureau exhibit at the World's 
Fair. Many favor able comments were made in reference to this exhibit 
not only by many prominent and professional men of our own country, 
but also by distinguished scientific visitors from abroad, 

METEOROLOGICAL CONGRESS AT CHICAGO. 

The Official International Congress of Meteorologists, which it was 
hoped would be held in Washington in August, was held at Chicago, 
August 21-24. Papers of great importance were presented from the 
leading meteorologists of the world, which the Bureau has undertaken 
to publish. 

RECOMMENDATIONS. 

There seems to be necessity for a closer cooperation with the weather 
service of Mexico, and to that end the Chief of the Weather Bureau 
reports arrangements with the director of the Central Meteorological 
Observatory, Sr. Mariano de la Barcena, for an international exchange 
of telegrams on terms similar to those in operation between the United 
States and Canada. The Mexican service is willing to deliver without 
expense, to our agent at the nearest point, certain information and 
receive in exchange from us certain data. 

The need of full telegraphic reports from the Bahamas was clearly * 
shown very recently by the disastrous hurricane of August 28. It is 
believed that if the matter were officially presented to the government 
of that colony the importance of an interchange of meteorological 
information would meet with favorable response. 

This service continues to send daily cablegrams to the French 
Meteorological Bureau at Paris, containing marine data obtained from 
the logs of incoming vessels, the position of areas of highest and lowest 
pressure in the United States, and data from two selected stations in 
the Canadian maritime provinces. 
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A more efficient and satisfactory distribution of railway forecasts 
could be made if the postal clerks on mail trains were intrusted with, 
the display of signals and made responsible therefor. This would 
require very little time on the part of the clerks, and the expense to the 
Weather Bureau would be reduced to a minimum. 

DIVISION OP STATISTICS/ 

The Division of Statistics discharges duties di&tinct from each of the 
other divisions of the Department, and yet, directly or indirectly, illus- 
trates the value and character of the labors of each of them, as the 
report of its chief thoroughly demonstrates. Its work touches all that 
relates to the economics of agriculture. Upon it devolves the duty 
to watch and report the conditions throughout the entire country 
likely to affect the growing crops, and also to observe in foreign coun- 
tries which compete with us agricultural resources, condition s ? and 
possibilities. 

The purpose of its monthly reports is primarily to keex^ the farmers 
informed, as approximately as possible, of all matters having any influ- 
ence upon the world's markets in which their products find sale. Its 
publications relate especially to the commercial side of farming— that 
is, to the purchase of material, the selling of crops, and all interme- 
diate exchanges between the producer and the consumer. A monthly 
report upon the conditions of the principal crops of the United States 
is required by law, which also provides that the said report issue on 
the tenth day of each month. 

It is of profound importance and vital concern to the farmers of the 
United States, who represent nearly one-half of our population, and of 
direct interest to the whole country, that the work of this division be 
efficiently pertbrined and that the information it has ga hered be 
promptly diffused. Earnest efforts will be directed to the attainment 
of the highest standard of efficiency on the part of this division in the 
performance of these arduous duties* 

AGRICULTURAL EXPORTS. 

The exports of agricultural products from the United States for the 
fiscal year ending June 30, 1892, attained the enormous figure of 
$800,000,000 in round numbers, being 78.7 per cent of our total 
exports. In the fiscal year following this aggregate was greatly 
reduced, but nevertheless attained the . 'very respectable figure of 
$615,000,000, being 74.1 per cent of all American commodities exported. 
The value of the foreign markets to our farmers and to the entire 
Imputation of the United States can, therefore, hardly be overesti- 
mated. 

At present a review of our agricultural exports, with special refer- 
ence to their destination, will show that in almost every line the United 
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"Kingdom of Great Britain and Ireland absorbs by far the largest pro- 
portion. A few figures, showing exports of our principal agricultural 
products, will emphasize this very clearly. 

Of cattle, the total exports aggregated in value, for 1892, $35,000,000, 
of which Great Britain took $34,000,000; and in 1893, $26,000,000, of 
which the same country took considerably over $25,000,000. 

Of beef products of all kinds, our total exports for 1892 exceeded in 
value $31,000,000, of which $25,000,000 went to Great Britain; and in 
1893, $28,000,000, of which Great Britain took $24,000,000. 

Of pork products, the total exports for 1892 aggregated in value 
$85,000,000, of which Great Britain took $47,000,000 ; and in 1893, 
$84,000,000, of which Great Britain took $53,000,00n. 

Nearly the same average proportions prevail in breadstuff's and minor 
products, while in cotton they are even more conspicuous. 

Our total exports of corn for 1892 were $41,000,000, of which 
$20,000,000 went to Great Britain; and in 1893 $24,000,000, of which 
$9,000,000 went to Great Britain. 

Our total exports of wheat for 1892 were valued at $161,000,000; of 
this, Great Britain paid $68,000,000. For 1893 the total exports of 
wheat were of the value of $93,000,000; Great Britain took of this 
$58,000,000. 

Of wheat flouv, the total exports for 1892 were $75,000,000; to 
Great Britain, $47,000,000. In 1893 the total exports were about the 
same as for 1892, while Great Britain took $48,000,000. 

The total exports of cotton for 1892 were $258,000,000; to Great 
Britain $140,000,000. In 1893 the exports of cotton were valued at 
$188,000,000; to Great Britain were sent $99,000,000. 

These figures prove not only how large a proportion of our total agri- 
cultural exports find their w ay to Great Britain and Ireland, but also 
how very large a proportion of our total agricultural exports is made 
up of a comparatively few leading crops. It must not be forgotten 
that in the universal competition for enlarged trade constant efforts 
are being made, and will continue to be made, by other countries pro- 
ducing a surplus of agricultural products, to wrest from us the suprem- 
acy we now hold in supplying Great Britain and a few other coun- 
tries that are not self-providing in such products; that many of these 
other conn tries are British colonies, and that, except as regards cotton, 
there are none of which we enjoy the practical monopoly. Moreover, 
we have been for many years pursuing a policy tending to deter the 
various nations of the world from becoming our customers, and, like 
the fertility of the soil, trade once lost or diverted is most difficult to 
regain, calling for a long period of careful management to atone for the 
consequences of even a short period of careless management. This is 
conclusively shown in the. effects of the prohibitory laws passed in 
Germany and France and in some other European countries against 
our pork products, and main tallied in force for about a decade. 
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Although these were repealed two years ago, and in spite of all the 
advertising given to the American hog by the discussions preliminary 
to repeal, we are still very far from having regained the trade in pork 
products which we had with Germany and France prior to the enforce- 
ment of their prohibitory laws. The lesson gained from the above 
facts and figures -is, that the people of this country are to be much 
benefited by the diversification of agricultural exports and by their 
entrance to all the countries of the globe which it is in our power to 
supply with any product that the varied soil and climate of this vast 
country will enable us to grow at a profit. The extraordinary fluctu- 
ations in the prices of the crops composing our principal exports are 
often caused by the concentration of demand in comparatively few 
markets. This still further teaches the necessity of widening the for- 
eign markets for our agricultural products. 

To overcome impediments to trade, the plan of sending agents into 
Germany, Sweden, and other European countries to tell foreigners 
the value of Indian corn as human food was inaugurated. A reference 
to the export of corn before the commercial propaganda from the United 
States began their itinerary, and to the amount being exported at the 
present time, may be of value and suggestive. 

The missionary labors in the food- consuming fields of Europe by the 
special agents of this Department, -which the law provides for, have 
been extended, so that a thorough inquiry is being prosecuted as to 
why American meats are partially excluded; why American tobacco is 
no t more demanded ; why American wheat flour can not be more gen- 
erally marketed in Europe; why cranberries are not sold there; why 
American wines are not called for, and why Europeans generally should 
not be consumers of American canned goods % 

Some time hence a farther report from the two agents of this Depart- 
ment in Europe now seeking markets for American products may help 
to solve the economic problems presented. But in case no solution 
comes from that source, the reason of the virtual closing of the mar- 
kets for American products in some parts of the Old World may pos- 
sibly be attributed to the high tariff duties upon all products and 
commodities which foreigners desire to sell in the markets of the 
United States. And thus the question will again be presented to the 
American mind: "Can any country shut out the commodities and prod- 
ucts of other nations without shutting in a value equal to that of the 
things shut out?" 



A GR IC ITL T UR ALr IMPORTS. 

A review of our agricultural exports prompts a consideration of our 
agricultural imports. This reveals a large value in our imports of 
agricultural products. The question then comes up whether some 
perhaps much, of this great total of annual agricultural imports' 
aggregating in value some, #350,000,000, ought not to be produced upon 
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our own soil, in proximity to those of our own markets, where this 
immense demand exists? And the truth is, it could and should be so 
grown. 

The time will surely come when, under the favorable conditions of 
soil and climate which this country possesses, a very large share of 
agricultural products now imported will be raised by American farm- 
ers. Our large imports of hides, fruits, nuts, and wines, aggregating 
an average of over $60,000,000 annually, could all be produced in this 
country. A considerable share of the fibers, including wool and silk, 
and, no doubt, a large portion of the tobacco now imported, could also 
be produced in the United States. This is true likewise of sugar. 
Thus the overproduction of certain staples, the demand for which fluc- 
tuates greatly, might be avoided and our farmers be benefited by a 
larger number of available subsidiary crops. This also would increase 
the variety of our agricultural supplies in foreign markets and multiply 
the markets themselves. 

These important considerations are sincerely commended to the 
attention of all who, either individually or in association, directly or 
indirectly, are engaged in the work of agricultural education 5 for* 
upon them rests the responsibility of leading the way for progressive 
agriculture. All persons engaged in the work of agricultural education 
and experiment must hold steadily in view the inexorable economic 
facts that affect the production and disposal of agricultural products. 
American farmers must produce what the world wants. And the 
unrelenting truth that the relation of supply to demand is the sole reg- 
ulator of value, and that it applies with equal force to all the products 
of the farm and of the factory, ought to be engraved upon the memory 
and reflected in the judgment and the plans of every farmer in the 
Union. 

THE AGRICULTURAL DOMAIN. 

There are in the United States more than 6,000,000 of farms. Upon 
them dwell more than 30,000,000 of the population of this Republic. 
Those farm dwellers furnish more than 74 per cent of the value of the 
exports of this country. This Department is, therefore, intended to be 
charged with great responsibilities and grave duties touching interests 
intimately associated with the lives, prosperity, and happiness of the 
whole people. And, as every citizen understands perfectly well that no 
architecture, no edifice, however symmetrical, beautiful, and perfect its 
superstructure, can be permanent and enduring except its foundations 
be solidly and well laid, so everybody knows that the successful per- 
petuation of the industrial activities of the American people is based, 
and possible only, upon an intelligent and fecund agriculture. 

Promises of improved services to the farming interests by the Depart- 
ment in future, and even the recommendations of useful innovations 
relating to the detail of the work which confronts it, have been with- 
ag 93—4 
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held, in view of tlie statements already made as to its undefined 
duties, powers, and possibilities, A year from this time, it is hoped, 
after consultation with the Congressional committees and other repre- 
sentative forces which are endeavoring to educationally develop and 
define duties for this Department, that useful progress in the right 
paths may be truthfully reported, 
-Respectfully submitted. 

J. Sterling Morton, 

Secretary, 
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Sir: I have the honor to submit herewith a brief account of the 
origin, character, and control of the World's Columbian Exposition, 
together with a special description of the exhibit of the XL S. Depart- 
ment of Agriculture, its object and character ; such a report having been 
made desirable, as it seems to me, by my appointment as Bepresenta- 
tive of this Department on the Board of Management of the Govern- 
ment Exhibit. 

Very respectfully, 

Edwin Willtts, 

Assistant Secretary, 

Hon. J, Sterling Morton, 

Secretary. 



THE WORLD'S COLUMBIAN EXPOSITION. 

origin of the exposition. 

For many years a general discussion in the press of the country, in 
Congress, and in other legislative bodies was carried on regarding the 
propriety of holding a grand international exposition to celebrate the 
four-hundredth anniversary of the discovery of America by Christopher 
Columbus. This discussion culminated in the passage of an act by 
Congress, approved April 25, 1890, entitled "An act to provide for 
celebrating the four-hundredth anniversary of the discovery of America 
by Christopher Columbus by holding an international exhibition of arts, 
industries, manufactures, and the products of the soil, mine, and sea, in 
the city of Chicago, in the State of Illinois." 

CHARACTER AND CONTROL OF THE EXPOSITION. 

It was thought that such an exposition should be of a national and 
international character, so that not only the people of our Union and 
this continent, but those of all nations as well, could participate, and 
that it should, therefore, have the sanction of the Congress of the United 
States. The exposition contemplated would cost a large sum of money. 
It was not thought best to pledge the national funds or the national 
credit to the enterprise. Three sources of revenue were proposed: 

53 
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(1) so much of the national funds as should give the exposition an inter- 
national character and should authorize the United States Government 
to be the medium of intercourse with other nations through its author- 
ized agents, and to confer such supervision as would justify a feeling of 
security on the part of the exhibitors from foreign lands; (2) contribu- 
tions to the enterprise from the city in which the exposition should be 
located; (3) the receipts from admission to its gates and from the con-" 
cessions made to private exhibitors, and from the minor enterprises 
permitted within its grounds to facilitate the comfort, convenience, and 
success of the exposition. 

To carry out the project a corporation was formed under the laws of 
the State of Illinois, recognized by said act of Congress, which was 
charged with the duty of constructing buildings, ornamenting grounds, 
and carrying on what might be considered the essential business of 
the enterprise. There was appointed also a National Commission, 
which, jointly with said corporation, should manage the Exposition ; the 
expense of which commission, however, was to be paid by the National 
Government, these expenses being limited, in the first instance, to 
81,500,000, including the building for the Government's own exhibit 
and for the cost of the exhibit itself. The magnitude of the enterprise 
as actually carried out may be comprehended from the statement made 
by the corporation November 7, 1893, when the Exposition was formally 
closed , that the total expenditures amounted to $25,540,537, and that the 
total receipts from all sources were $28,151,168, These expenses were 
those of the corporation alone, and did not comprise the $6,000,000 
which had been spent by foreign governments, and the $6,000,000 by 
the various States, which made a grand total of $37,000,000 in ad- 
dition to the money spent by the National Government and by private 
exhibitors. 

There were 400 separate and distinct buildings on the grounds, exclu- 
sive of booths. The main exhibition buildings covered 150 acres, and 
50 acres were covered by buildings erected by concessionaires. The 
largest building, the building devoted to manufactures and liberal 
arts, covered 30 j acres, and, including the galleries, furnished exhibit 
space of nearly or quite 40 acres— said to be the largest building under 
roof ever constructed. 

It will be seen, therefore, that while this enterprise, for form's sake, 
was placed under the supervision of the National Government, the 
essential labor and nearly the whole of the expense devolved upon the 
Illinois corporation ; and to the energy, self-sacrifice, and enthusiasm of 
the city of Chicago is due its marvelous success. Without question i t 
exceeded in magnitude and splendor any exposition hitherto known in 
history. 

The Exposition buildings were dedicated on the 12th of October, 1802, 
and from that time until the 1st of May, 1803, were open to 1he instal- 
lation of exhibits. On May 1, 1893, the grounds and building* were 
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opened to the public, but the general exhibits were far from complete, 
the Government exhibit being more advanced than any other exhibit on 
the grounds, being in such a state of forwardness as to appear to the 
ordinary visitor as complete. 

THE GOVERNMENT EXHIBIT. 

Aside from this nominal control through its National Commission, the 
United States had no interest and was in no sense a factor, except as 
an exhibitor. It was provided in said act that the Government should 
make an exhibit, as follows: 

Sue. 16. That there shall he exhibited at said Exposition V the Government of the 
United States, from its Executive Departments, the Smithsonian Institution, the 
United States Fish Commission, and the National Museum, such articles and mate- 
rials as illustrate the function and administrative faculty of the Government in time 
of peace and its resources as a war power, tending to demonstrate the nature of our 
institutions and their adaptation to the wants of the people; and to s^cnre a com- 
plete and harmonious arrangement of such a Government exhibit, a Hoard shall he 
created to be charged with the selection, preparation, arrangement, safe- keeping, 
and exhibition of such articles and materials as the heads of the several Departments 
and the directors of the Smithsonian Institution and National Museum may respect- 
ively decide shall be embraced in said Government exhibit. The President may also 
designate additional articles for exhibition. Such board shall be composed of one. 
person to be named by the head of each Executive Department, and one by the 
Directors of the Smithsonian Institution and National Museum, and one by the Fish 
Commission, such selections to be approved by tne President of the United States. . 
The President shall name the chairman of said board, and the board itself shall select 
such other officers as it may deem necessary. 

The act further provided that a suitable building or buildings should 
be erected for the Government exhibits, at a cost not to exceed the sum 
of $4:00,000, and Congress appropriated from time to time an aggregate 
sum of $949,000 for the selection, purchase, preparation, arrangement, 
safe-keeping, installation, transportation, and return of such articles 
and materials as were embraced in these exhibits. 

BOARD OF MANAGEMENT FOR GOVERNMENT EXHIBIT— ITS MEMBERS, 
ITS POWERS, AND ITS WORK. 

Under the same act a Board of Management for the Government Exhibit 
was appointed, as follows: Chairman, Edwin Willits; representative 
from the Department of State, Chief Clerk Sevellon A. Brown ; from 
the Treasury Department, Assistant Secretary Allured B. Nettleton; 
from the War Department, Maj. Clifton Comly, U. S. Army ; from the 
Navy Department, Capt. R. W. Meade, U. S. Navy; from the Post- 
Office Department, Third Assistant Postmaster-General A. D. Hazen; 
from the Department of Justice, Special Agent Elijah C. Poster; from 
the Department of the Interior, Commissioner of Railroads Horace 
A. Taylor; from the- Smithsonian Institution and National Museum, 
Assistant Secretary G. Browne Goode; from the Fish Commission, 
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Assistant Commissioner J. W. Collins ; ami from the Department of 
Agriculture, Assistant Secretary Edwin Willits. 

Subsequent resignations and appointments to vacancies were made 
as follows: In the State Department, Mr. Brown was succeeded by 
W. E. Curtis, of the Bureau of American Bepublics, and he again by 
W. W. Bockhill, chief clerk; in the Treasury Department, Assistant 
Secretary Nettleton was succeeded by F. A. Stocks, chief clerk; in the 
isavy Department, Gapt. Meade gave place to Lieut. Commander E. D. 
Taussig, U. S. Navy; in the Department of Justice, Special Agent 
Foster was succeeded by Cecil Clay, chief clerk; and in the Fish Com. 
mission, Mr. Collins was succeeded by Dr. Tarleton H. Bean. 

This board so appointed became an independent board, having the 
exclusive power of conducting everything connected with the prepara- 
tion, installation, etc, of the exhibits, the heads of the different Depart- 
ments having no control over the management of the exhibits except 
in deciding what should be embraced in the Government exhibit from 
their respective Departments. The appropriations for the exhibit were 
made directly to the board, and the board accounted for the same 
directly to the Secretary of the Treasury. The board had its own 
chairman, who approved its vouchers in the name of the board. It 
appointed its own officers and agents and expended the money appro- 
priated subject to no limitation except the approval of the Secretary of 
the Treasury. This is worthy of consideration, inasmuch as there 
seems to have been some misapprehension on the part of some of the 
heads of Departments. Under a ruling of the Secretary of the Treas- 
ury, even the detail of any of the Departmental force by a head of a 
Department required the approval of the board before the funds appro- 
priated to the board could be charged with traveling or subsistence for 
such detail, on the ground that the board, being responsible for the 
money directly to the Treasury, should not have imposed upon it even 
by the head of a Department an employee it did not want and for whose 
expenses it did not desire to be charged. 

Again, it will be observed that the exhibit was not to be ten separate 
exhibits managed by ten different representatives, but it was a single 
exhibit with ten branches, we may say, the money being appropriated 
to the board as a body and not to the different representatives of said 
board for the use of the respective Departmental exhibits. The 
accounts with the Treasury Department were carried on the books as 
accounts of the Board of Management of the G-overnm en t Exhibit, 
and, while carrying out the duties imposed upon it relating to the Gov- 
ernment exhibit, the board has invariably acted as a unit. For the 
sake of convenience, however, the board itself, by an understanding 
among its members, tentatively allotted to the representatives of the 
respective Departments a certain proportion of the funds appropriated 
to it, so that each representative might have some standard to work 
to and might know what to use within the line of the exhibit with 



SPECIAL REPORT OF THE ASSISTANT SECRETARY. 57 



whose preparation he was nominally charged. By the courtesy of the 
board it was, as a rule, controlled by his judgment. In all cases, how- 
ever, proposed plans of the respective exhibits were presented to the 
board for its approval, with estimates of their supposed cost. In some 
cases it was found necessary, especially where there was a conflict 
between two Departments desiring to exhibit a similar line, to call 
upon the board to prevent duplication and define the limits between 
them; and all through, from beginning to end, the board was supreme. 
The money appropriated still remained at the disposal of the whole 
board and was liable for the accounts properly incurred by any and 
all representatives. All appointments, even of the special workers in 
any Department, were made by the board on the nomination of a 
representative. The result is that all deficiencies, if any should exist 
in any one of the tentative allotments, will be made good by the board, 
and every obligation properly incurred by any representative will be 
liquidated so long as the appropriation is not exhausted, and the indi- 
cation now is that there will be a considerable balance covered into the 
Treasury. 

In all these respects the law was a departure from that authorizing 
the Government exhibit at the Centennial Exposition at Philadelphia 
in 1876, and at each of the subsequent expositions in which the Gov- 
ernment has taken part. In all prior cases the money was appropri- 
ated directly to the Departments, and there was no board except such 
a one as was organized by executive order or by mutual cooperation. 
The new plan had its advantages as well as its disadvantages. It 
made the whole exhibit a unit with comparatively few duplications of- 
exhibits, and it made the whole arrangement more systematic, efficient, 
and complete. Go the other hand, it detracted in a measure from the 
independence and individual zeal of the respective Departments, which 
caused some friction, but this was happily adjusted by the courtesy 
and general good feeling of the members of the board. 

The board, after its appointment, convened promptly, completed its 
organization, elected F. T. Bickford its secretary, and in time chose 
J. Fred. Aytoun its chief clerk and W. I. Adams its disbursing clerk, 
and subsequently appointed such other officers and agents as were 
necessary to execute the duties imposed upon it. 

SCOPE OF THE GOVERNMENT EXHIBIT. 

Under the law the buildings were to be completed and dedicated on 
the 12th day of Gctober, 1892, and said Exposition was to be opened to 
visitors not later than the 1st day of May, 1893, and to be closed not 
later than the 30th day of Gctober, 1893. The board, therefore, after 
its organization proceeded to consider the scope of the Government 
exhibit. It was met at the threshold by the grave uncertainty as to 
the amount of money which would be at its disposal. 

The first appropriation included in the act was only $200,000, to be 



58 



REPORT OF THE SECRETARY OF AGRICULTURE. 



divided between this board and the National Commission, and was 
intended only for the first year's expenditures. It soon became mani- 
fest that the commission would spend, if permitted, the whole of it, 
and by a singular phraseology the wording of our appropriation was 
such that we could spend but little. The result was a division by the 
Secretary of the Treasury between conaieting claims, by which the 
NationarGommission was allotted $160,000 and the Board of Manage- 
ment $40,000 out of the first appropriation. Subsequently the phrase- 
ology of our apiiropriation was so modified as to enable us to carry out 
effectually the duti es imposed upon us, and the appropriations there- 
after were separated so that each board knew definitely the funds 
given to it. 

The board called for estimates from the representatives of the respec- 
tive Departments of the amount necessary, in their judgment, to the 
preparation and exploitation of their respective exhibits. The aggre- 
gate estimates amounted to over $2,000,000. It was manifest that 
Congress would not respond to such an amount. The best guide we 
had to determine the amount we ought reasonably to expect was the 
experience at Philadelphia. There the aggregate appropriation for 
the Government exhibit was $600,000, to fill a building that cost $80,000. 
The installation of that exhibit was primitive as compared with the 
more recent ones. The art of display had materially improved, and to 
make a display and exhibit along more recent lines would require, to 
lift it above disgrace, at least $1,000,000, especially as Congress had 
expressed its sense of increased expense by authorizing the construc- 
. tion of a building or buildings at a cost of $400,000. We determined, 
therefore, to plan our exhibit on the basis of $1,000,000, and to ask 
Congress for that sum. It resulted in an aggregate of airpropriations, 
as before stated, of $949,000. Taking $1,000,000 as a basis, we tenta 
tively allotted that amount among the different Departments according 
to the percentage agreed upon, so that each Department might project 
its plans accordingly. 

EXHIBIT OF THE XJ. S. DEPARTMENT OP AGRICULTURE AT TH3 
WORLD'S COLUMBIAN EXPOSITION. 

FUNDS ALLOTTED TO THE DEPARTMENT. 

The amount tentatively allotted to the Department of Agriculture 
by the Board of Management from the aggregate of appropriations, 
and which we were led to expect, was 1150,000, or 15 per cent of the 
expected $1,000,000. But Congress in its wisdom, and at the last 
moment, cut down the appropriation by more than $50,000, leaving the 
Department to carry out the plans already formulated and approaching 
completion with $7,500 less than had confidently been expected. More- 
over, in the same act Congress further diverted to specihc purposes 
$9,500 of the sum '/remaining. A further unautieipated loss to the allot- 
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ment was the result of some miscalculation in the office of the Super- 
vising Architect of the Treasury. The estimates made in that office 
for the- buildings to house the exhibits included a structure for the dis- 
play to be made by the Weather Bureau, but after the exhibit of this 
branch had been brought nearly to completion, the board was informed 
by the Supervising Architect that his means were exhausted. It was 
too late to recede, and the allotment was made to suffer in consequence 
a further loss of $6,000. The aggregate of these drafts upon the allot 
ment is $23,000. Fortunately, the allotments to other branches proved 
to be sufficiently liberal, and the law proved sufficiently elastic to per- 
mit the transfer of the funds necessary to complete and administer the 
exhibit, and I take this opportunity to acknowledge the courtesy of my 
fellow members of the board in devoting their surplus to the necessi- 
ties of the branch I have the honor to represent and for the credit ol 
the whole. 

The following is a classified list of the expenditures of the several 
bureaus, divisions, and special exhibits : 



Expenditures of bureaus, divisions, and special exhibits of the 77. S. Department of Agrr 

culture at the World's Fair* # 



Divisions, bureaus, and special exhibits. 



Division of Vegetable Pathology ..... ... . . 

Division of Entomology 

Division of Microscopy 

Division of Pomology. 

Bureau of Animal industry .... 

Office of Fiber Investigations 

Division of Forestry 

Division of Chemistry ... 

Office of Experiment Stations 

Division of Botany .... ... . . ... ........ 

Division of Illustrations 

Division of Ornithology and Mammalogy. 

Division of Statistics .... — — ... ~ . 

Division of Records and Editing ...... 

Cotton 

Wool..... 

Silk. 



Tobacco. . . 

Cereal. ..... 

Weather Bureau . 



Total. 



Purchases, sal- 
aries, travel, 
priu tins', sub- 
sistence, ami ] ^ ^ nt - 

charg* d. 



Proportion 
of general 



750. 57 
103. 53 
3S2.04 
363. 86 
978. 19 
917. 97 
330. 57 
274. 41 
346. 12 
630. 18 
657. 72 
106. 53 
668.00 
300. 00 
098. 02 
297. 15 
41.30 
622. 97 
, 234. 25 
, 944. 33 



95, 107. 71 



n, ioo 

. 2, 700 

1, 200 
1 , 200 
4,000 

2, 000 

3, 000 
3,000 
3, 000 
1,200 

500 
3,500 
" 200 



1, 500 

500 



2,500 

2, 000 

3, 500 



Total 



36, 600 



$3, 850. 57 
9,863.53 
3,582.04 
3, 563. 86 

15,978. 19 
2,917.97 

8. 330. 57 

9, 274. A 
22, 346. 12- 

3,830.18 
: 1,157. 72 ; 
11, 606. 53 
868. 00 
-300. 00- 
3, 598. 02 
1, 707. 15 
41.30 
8, 122. 97 
9, 234. 25 
11.444.33 



131, 707. 71 



NATURE OF THE DEPARTMENT'S EXHIBIT. 



Agriculture is that branch of human industry which is least snscep 
tible to benefit from the incorporation of individual interests or the 
aggregation of capital. Lacking the opportunities created by other 
leading interests for continuous public display and advertisement, it 
seeks more frequently than they such advantages as may accrue from 
periodical fairs and expositions, and has come to be known as the 



60 REPORT OF THE SECRETARY Oi" AGRICULTURE. 



branch from wMch. most is expected and whose functions are most 
available In such gatherings. 

Its conditions in this regard were recognized by Congress in the law 
providing for the American display at the last and greatest of the 
foreign expositions "(Frenc3i:ExiJosition- : Un-iverselle de 1889) ? agriculture 
being the only industry specially provided for in the appropriations for 
that enterprise, while popular recognition has been evinced from the 
earliest times in our history by county. State, and national fairs, more 
frequently devoted exclusively to agriculture than to all other interests 
combined. 

Notwithstanding these fundamental conditions, however, it will 
doubtless be admitted that the task devolving upon the Department of 
Agriculture, in connection with the World's Oolumbian Exposition, was 
more difficult, as it proved to be somewhat more costly, than that placed 
upon any other branch or institution of the Government, Being that 
from which most was expected, it was at the same time the one having 
in comparison the least in the form of """ articles and materials" from 
which to draw. At the French Exposition referred to, the Depart- 
ment of Agriculture was made the agent and intermediary of the 
American producer; and it had for its field of display whatever was 
deemed worthy of all American farm products and the manufactures 
therefrom. At the World's Oolumbian Exposition the American pro- 
ducer appeared in his own behalf, and the Department was limited by 
law, as interpreted, to the illustration of its own specific functions. 
Inasmuch as these consist chiefly in experimentation and in the testing 
of theories and development of methods, the performance of its share 
of the work required by law involved the creation of the means through- 
out. How thoroughly and successfully this was done is best shown by 
the reports of the gentlemen in immediate charge of the several subdi- 
visions, which are appended, aud which present in detail the particulars 
of that part of the exhibit prepared by each division or branch of the 
work. These will also serve to make manifest the functions of the 
Department, but it will not be out of place first to consider them briefly 
in a general and comprehensive way. 

FUNCTIONS OF THE DEPARTMENT. 

The primary conditions of agriculture are soil and climate. Hence 
these are appropriately fundamental subjects for consideration by the 
Depar tnien t of Agriculture. Then follow the consideration of n oxious 
insects and diseases which affect the product. After these would 
follow the broad consideration of all matters in any way tributary to 
an intelligent comprehension by those engaged in agriculture of the 
vicissitudes of and the means of its successful promotion. As stated 
before, a large portion of the work of the Department is experimenta- 
tion, which leaves nothing in its wake except the data and conclusions 
which form, the basis of reports, comparatively little with which to 
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illustrate the functions. Hence every exhibit, or nearly all the exhibits, 
had to be created to illustrate these functions. How this was carried 
out in most cases will be shown by the specific reports from the divi- 
sions/There is no report, however, from the Seed Division nor from 
the tobacco or cotton and wool exhibits. The Department itself pro- 
duces neither of these commodities, though it makes, or should make, 
a special study of them all. It had, therefore, on hand no sufficient 
quantity of either that could in any way illustrate its work, and the 
effort was made to secure such a collection as should illustrate, so far 
as material objects could, the character and basis for departmental con- 
sideration and study. 

Ever since the organization of the Department it has been charged 
with the purchase and distribution of new and valuable seeds and 
plants, the object being to distribute to localities to which they might 
be adapted improved varieties capable of increasing the quality and 
amount of the product. It havS made great repute in the intelligent 
purchase and distribution of these seeds and plants. This made, of 
course, the subject of soil and climate a primary study, determining 
where to purchase and where to distribute. It is a conceded fact that 
in the purchase of seeds or plants in the locality where they produce at 
their best and in the distribution of the same to localities to which they 
are adapted, there will result a large increase in product. 

THE CEREAL COLLECTION. 

It was the purpose of the representative of the Department on the 
Board of Management to make as comprehensive a collection as he 
might be able to do from all parts of the world, principally from North 
America, of all the leading staples, with full reports as to the soil in 
which they were grown, the time of the year in which they were planted 
and harvested, and the products per acre. 

In pursuance of this plan he collected or caused to be collected nearly 
2,500 samples of wheat, ranging from the Peace Eiver region in the 
northwestern territory of Canada, from about the sixtieth degree ot 
north latitude, then running south, a large proportion of the wheat- 
growing States and counties of the United States, through Mexico, 
Central America, Colombia, Peru, and Chile, making the most compre- 
hensive collection of that product ever brought together, and which, 
with the detailed reports which have been carefully preserved, will 
form the basis for the future study of the effect of soil and climate in 
its widest distribution, and, so far as the United States is concerned, 
to its almost minutest details, including, as it does, the product in every 
distinctive State and locality. Wheat was the cereal whose widest dis- 
tribution was considered. Then follow oats, mainly limited to the 
United States, with 1,200 samples, and corn, 1,600 samples; rye, 450 
samples; barley, 409; buckwheat, 250; miscellaneous, 250. These 
samples were all carefully hand-picked and weighed, so that the report 
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shows the actual weight per bushel of each sample. This test showed 
a very great variation in weighty and formed a factor in considering the 
effects of soil and climate on the same variety. It was not intended 
that this magnincent collection should exhaust itself with the mer^ 
exhibit, but that s it should form a basis for f iiture study by experts, to 
be followed by a comprehensive monograph on the distribution, varie- 
ties, care, and culture of each of said series, by which it might be deter- 
mined where was the best locality for its highest and best production. 

COLLECTIONS OF TOBACCO AND WOOL. 

The same purpose was sought to be carried out in the collection of 
the tobacco, of which there were some 1,500 samples collected from ten 
States, showing a magnificent display of the products in nearly every 
tobacco-producing county in these States, an examination of which 
showed in a marked degree t'?e effect of climate and soil upon the 
varieties produced, and the collection should form the basis of an ex- 
haustive monograph by a thorough expert in the care, culture, and 
varieties of tobacco. 

Of wool there were over 1,500 samples, 100 of which came from 
foreign countries and the remainder from every wool region in the 
country. 

THE COTTON EXHIBIT. 

Of cotton there were between 1,400 and 1,500 samples from nearly 
every cotton -growing county in thirteen States and Territories. Sample's 
were obtained also from Africa (Congo), Peru, Egypt, India, and 
Eussia ; type samples from cotton exchanges of Liverpool, Havre, Bre- 
men, Few York, New Orleans, Memphis, Savannah, Charleston, St. 
Louis, Galveston, Mobile, and Houston ; also, bales of Egyptian, Per- 
sian, Indian, Sea Island, and so-called American cotton, the last two 
being furnished by the Memphis Cotton Exchange. This subject was 
recognized in its comprehensiveness as of such importance that the 
committee on awards found it necessary to ask permission to include it 
in the scope of its consideration in making up the data which Would 
form the basis of its report on cotton at the Columbian Exposition. 
While there were many bales of cotton in the producers' exhibit, both 
in the State buildings and in the great Agricultural Building, which 
included the exhibits of personal and State exhibitors, it was found 
when they came to consider the exhibits, that the data were compara- 
tively meager. They did not cover one-quarter of the ground compre- 
hended in the Department exhibit. The examination of our exhibit by 
experts showed a marvelous variety of libers as they were manifestly 
modified by the soil and climate of the respective localities and that it 
would form an unquestionable basis of a comprehensive study of cotton 
as to the effects of soil and climate on variety. 
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WORK OF THE SPECIAL AGENTS. 

The exhibit of wool was collected and prepared under the supervision 
of Edward A. Greene, of Philadelphia, the president of the National 
Wool-growers' Association, and under the advice of Hon. John T. Rich, 
now governor of the State of Michigan, a member of the National 
Wool-growers' Association 5 that of tobacco under John M. Estes, of 
Stoughton, Wis.; that of cotton, under Alfred B. Shepper son, of New 
York, editor of Cotton Facts, an authority among cotton producers and 
manufacturers, also secretary of the subcommittee of the United States 
Senate investigating the subject of cotton. These gentlemen were all 
experts, recognized as such in their respective lines, and worked with 
zeal as special agents in their respective lines, and I hereby tender 
them my thanks for the intelligence and energy and cooperation mani- 
fested by them. The cereal exhibit was collected and prepared under 
my personal supervision, with the assistance of Mr. Philip Walker, 
my chief special agent, and Mr. William F. Hubbard, one of the spe- 
cial agents employed in the work of the preparation and installation 
of our Departmental exhibit. 

DESIRABILITY OF COMPREHENSIVE MONOGRAPHS. 

In conclusion of this branch of the subject, the only regret I have 
is that my plan was too comprehensive, and from present appearances 
the result will not be adequate to the time, thought, and money engaged 
in its preparation. Unless followed by comprehensive monographs the 
objects sought will be in a large measure lost. It will be seen - that 
these monographs would cover the whole cereal exhibit, also those of 
wool, tobacco, and cotton. To these should also be added a considera- 
tion of the fiber exhibit, which is more particularly described in the 
reports of the exhibits of the respective divisions, which follow. 

THE DISPOSITION OF GOVERNMENT EXHIBITS. 

Under the law the Exposition closed the 30th day of October, 1893, 
and the formal proceedings of closing occurred on that day, though 
under the Illinois law the general exposition did not close until the fol- 
lowing day. Immediate steps were taken for the packing and return 
of the Government exhibits to their respective Departments. A con^ 
siderable portion of the exhibit of the Department of Agriculture was 
loaned to the Field Columbian Museum, of Chicago, a perfect inven- 
tory thereof made, and receipted for by the museum, to be returned on 
call at any time to the Department of Agriculture. Said inventory 
and receipt have been filed in the office of the chief clerk of the Depart- 
ment. A portion of the cotton exhibit was sent to the Augusta (G a.) 
Exposition on the condition that it be sent to the Department after 
the close of that exposition, all expenses to be paid by them. A por- 
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tion of the corn exhibit was loaned to the Salem (Mass.) Corn Festival, 
with the like understanding. 

The herbarium of the Division of Botany was loaned, one-half to the 
Minnesota State Normal School and the other half to the Delaware 
Natural History " Society r on the same conditions as the loan to the 
Columbian Museum. On like terms the charts and maps shown by 
the Division of Statistics were deposited with the Political Science 
Department of the Chicago University. The remainder of said De- 
partment exhM Washington. It was intended 
to sell at Chicago most of the laboratory tables and a portion of the 
glass and cases and other material which might not be of immediate 
service in the Department, but the bids therefor were so exceedingly 
low that they were not accepted, and nearly everything was loaded on 
cars and returned to the Department, there being practically no charge 
for transportation, as that had been provided for by the payment of 
the shipment to Chicago at the full rate one way. The loan of a large 
number of the empty cases with the plate glass, etc., to the Columbian 
Museum avoided the necessity of such sale or of their return to the 
Department at the present time, where there is now neither space nor 
use for them. 

The large tree (Sequoia) from California, which was exhibited by the 
Department of the Interior, was tendered to the Department of Agri- 
culture and accepted with hearty thanks, and it has been shipped to 
Washington to be set up on the grounds of the Department of Agricul- 
ture. If properly set up it will form one of the most striking curi- 
osities in the city of Washington. 

PRACTICAL SUGGESTIONS. 

After three years of work in the supervision of the preparation, 
installation, etc., of our exhibit and a careful survey of the situation, 
this being my first experience in connection with any exposition of note, 
it is but just to myself, and of possible benefit to others upon whom may 
devolve similar duties, to give a concise statement of the mistakes made. 
A very full report follows of the exhibits of the several bureaus and 
divisions, so that there may be, in case of any future exposition, full 
information of the line followed and the materials exhibited by this 
Department at the World's Columbian Exposition. There was in the 
present case no beaten track to follow and but few suggestions were 
obtainable. Nothing was on record to serve as a guide in the quest 
of what should or should not be done. Therefore mistakes were made, 
and they are now set forth for the benefit of the future. 

(1) No one man should have been the representative of the Depart- 
ment on the board and its chairman, while still retaining an active par- 
ticipation in the duties of an office so exacting as that of Assistant Sec- 
retary of an important Department. The labors thus entailed were 
such as properly should have devolved upon three persons. 
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(2) From lack of acquaintance with what might be termed the impulse 
'of- an exposition crowd, several thousand dollars were spent for exhibits 
and illustrations in second stories of the buidiugs : that effort was found 
to be absolutely without valued The average sight-seer will not climb 
stairs to see an exhibit or listen to a lecture. The second story or gal- 
leries of the great Manufactures Building were so slinily attended as to 
call for bitter complaints from exhibitors. 

(3) Too much was spent on cases— most of which were made to fit 
the exhibits. Comparatively few were of uniform size or of such char- 
acter as would permit of a contract in bulk with some maniifacturing 
company at possibly half the cost to the Department. The result was 
that the cases were all constructed by a force of carpenters and paint- 
ers and glaziers, and while the exhibit gained much in repute by having 
a variety in the style, form, and size of the eases, and was therefore 
more satisfactory to the chiefs of the divisions, the extra cost involved 
did not receive adequate compensation by the enhanced interest of the 
sight- seers. 

(4) Even though it were thought best to construct cases to be adapted 
to the exhibit, these should be made at home, in close proximity to the 
Department, so as to be under the constant supervision and direction 
of the representative whose time would be devoted exclusively to the 
preparation of the exhibit. As it was, comparatively few of the cases 
were made in Washington. In February the Chief Special Agent pro- 
cecded to Chicago with a small force of carpenters with the hope that 
lumber could be secured there as cheap if not cheaper than in Wash- 
ington, and that any further force of carpenters needed could be had 
at practically the same rate, with the accruing advantage of a saving in 
transportation of the cases and the possible better adjustment of them 
by building them in place on the space allotted to this Department 
It happened that the weather from February to the first of May was 
very unfavorable; the Government Building leaked; the grounds were 
stormswept and it was rainy and muddy; lumber was difficult to get; 
all material sold at enhanced prices ; the source of supply was the city ? 
8 miles away ; the demand for labor was so great that double wages 
were paid, and this oftentimes for inferior work. The result was that 
the installation of the exhibits cost probably from one-third to one-half 
more than any one antici pated. Any possible successor in sim ilar work 
will find it wise, therefore, to be guided by our experience and do all 
that is possible to be done at home. 

(o) Too much was paid for glass; that is, there was more plate glass 
than was necessary. Some marked exhibits should have plate glass, 
but at least half of them might with equal effect, so far as the attrac- 
tion to the geueral public is concerned, have been provided with cheaper 
glass. 

(8) Too much money was spent for labels. The labels to a large 
AG- 93— 5 
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extent took the place of the guide whose duty might be to point out 
and exploit the exhibit. But the great mass of the people never come 
down to details. By them the general effect only is considered. Com- 
paratively few stop to study an exhibit. And while according to the 
museum standard an exhibit is not complete except it be thoroughly 
labeled, my observation and experience are that an exposition need not 
approach the standard of the museum, which is almost exclusively edu- 
cational in its scope and character. 

(7) Too much money was spent on photographs and enlarged figures 
and objects on wall maps. Some of the choicest pictures, which cost 
the most money, v/ere not noticed, much less studied. There was enough 
to absorb the attention on the ground floor in the range of ordinary 
vision. 

(8) There were many other directions, too numerous to mention, in 
which expenditure might be avoided without impairing in any great 
degree the attractiveness of the exhibit in popular estimation. 

After having thus frankly set forth mistakes made I may be pardoned 
for expressing a feeling of pride in the symmetry, the unity, and com- 
pleteness of the exhibit as a whole and in detail, It had a purpose 
running all through it. Its idea was educational, and had a significance 
that was highly appreciated by the intelligent visitor who stopped to 
study its scope. It has commanded the respect of experts in the line 
of the functions sought to be illustrated, and it has met the com- 
mendation of so many people competent to judge such matters in their 
several parts, that though my high standard was not attained and my 
purposes as to ultimate results have not been fully realized, I rejoice 
that I was considered worthy of projecting and carrying out an enter- 
prise that so fully illustrated the functions of the Department which 
I have served to the best of my ability for nearly five years and from 
which my relations are soon to be sundered. 
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I can not well express my thanks to my superiors, Secretary Busk 
and Secretary Morton, for their hearty encouragement and active assist- 
ance in every way possible to be rendered by them, to the chiefs and 
members of the bureaus and divisions, and to my special agents and 
the employees under me for their aid during the execution of this enter- 
prise imposed upon us by Congress. 

It is proper, also, to here acknowledge our indebtedness to the follow- 
in g-named persons, who contributed handsomely to the success of the 
Department exhibit by well -selected contributions of various products, 
manufactures, models, pictures, etc. : 

Mr. Charles d. Shepard, Messrs. Jones & Warr, The Atlantic Tran- 
sport Line, The Burton Car Company, Street Cable Car Company, 
S, B. Steers & Co., Chickasaw Iron Works, Smith Scale Company, 
Memphis Cotton Exchange, Ft. Jac. Andres, Miss Ashe, J. W. 
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Labouisse, James F. Wenman, The Q. and G. Company ? The Hamilton 
MaHufaeturing Company, P. Bascoe, Dayton Last Works, Henry Dis- 
ston & Sons, Gage & Co., Christian Honnenberger, Smith & Stevens 
Manufacturing Company, S. Brown, The Acme Manufacturing 
Company, Messrs. Parke, Davis & Co., and many others whose names 
will be found on the record who contributed to the success of the cereal, 
wool, tobacco, and cotton exhibits, 

Detailed accounts of the exhibits of the several bureaus and divi- 
sions of the Department follow: 

BUREAU AND DIVISION EXHIBITS. 
Exhibit of the Weather Bureau. 

The exhibit consisted of a completely equipped meteorological observatory, pro- 
vided with facilities for receiving daily telegraphic weather reports from the regu- 
lar stations of the Bureau, and for rjreparing and printing from these, in accordance 
with most approved methods, a daily weather map for general distribution. 

This exhibit, being installed in a special building, afforded upon the roof proper 
exposure for thermometers, hygrometers, anemometer, wind vane, rain gauge, and 
sunshine recorder; these instruments being connected by electrical circuits with 
recording apparatus located in the exhibit room on the ground floor, and giving 
there, under the inspection of visitors, continuous records of all the important 
mete or ologicaT conditions. 

The distinctive features of the exhibit are classified and briefly described as fol- 
lows: 

Weather-forecasting and map-printing .—The regular telegraphic weather reports for 
the 8 a. m. observation received at the Chicago station were taken to the Exposition 
by messenger at about 10 a. in, of each day (Sundays excepted). These reports, 
about 125 in number, were translated before the visitors and the various elements of 
data entered upon standard manuscript weather maps, the same as used at the cen- 
tral office. A copy of the weather map, showing isobarometric and isothermal lines, 
was prepared, from which, by means of a pantograph, a lithographic transfer was made 
on a reduced scale and placed upon a lithographic stone, from which finished copies 
of the lithographic weather xnap were struck off in such number as was required. 
The edition, according to the attendance at the Fair, varied from 300 and 400 to about 
3,000 a day. The printing of this map was provided for by a special contract with 
the Goes Lithographic Company, of Chicago, who furnished the necessary presses 
and appliances at their own expense. The printing of the maps generally began 
about 12.30 p. m., each map presenting the weather conditions as shown by the 
observations at 7 a. m., central time, and containing a full synopsis of the weather 
conditions for the preceding twenty-four hours, with a forecast for the next thirty- 
six hours applying to the vicinity of Chicago. 

Instruments and apparatus. — The more important instruments and apparatus 
exhibited are enumerated as follows: 

(1) Instruments in operation : Standard triple register, Weather Bureau pattern, 
giving a continuous record of the direction and velocity of the wind and the duration 
of sunshine and cloudiness ; anemo-cmemograph, recording the momentary fluctua- 
tions in wind velocity • tele- thermograph, recording in the exhibit room the tempera- 
ture of the free air in the instrument shelter on roof of building ; weighing rain guage, 
giving a continuous record of the amount, the rapidity, and time of occurrence of 
rainfall ; recording aneroid barometer and normal mercurial barograph ; and in addi- 
tion, for the purpose of more lucid exhibition and explanation of some of the more 
complicated instruments, there were in operation on short circuit a tele-thermo- 
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graph, exhibiting the mechanisms by which conditions of the temperature are 
transmitted and recorded. electrically at a distant point ; also, a weighing rain 
guage, actuated by dropping of water drawn from a fasicot, showing the manner 
in which rainfall is recorded electrically at a distance. Other forms of recording 
rain gauges were also in operation in a similar manner. 

(2) Instruments not in operation : This classification comprises a large collection 
of instruments mostly of a nonrecording character, hut all of standard pattern and 
construction, and exhibited in a manner to show visitors the correct methods of 
employing these instruments, and arranged to facilitate the explanation, to those 
interested, of the general rmnciples of their operation and use. Among these were 
standard instrument shelter, completely equipped with, thermometers, hygrometers, 
whirling psychrometer, thermograph, etc. ; standard anemometer and. wind-vane sup- 
ports, rain guage and sujDports, standard mercurial and aneroid barometers, ther- 
mometers, special thermometers for determining water and soil temperatures, dew 
point and humidity apparatus, radiation thermometers, iiephoseope, photographic 
and electrical sunshine recorders, and apparatus and appliances employed in com- 
parison and standardizing -of thermometers, etc. 

Climatic and meteor olog leal charts.— - This exhibit comprised a collection of 42 
charts, 20 by 30 inches, drawn by hand on engraved base maps of the United States, 
and showing the normal or average, climatic condition throughout the entire 
country, compiled from the Weather Bureau observations beginning in 1871, and, in 
some instances, including older observations. 

Miscellaneous. — Under this head is classed a large collection of photographs of 
lightning hashes, cloud effects, frost work, spray, mountain effects, etc. The Bureau 
is indebted to Prof. William M. Davis, of Harvard University, for the loan of a large 
number of these photographs from the collection belonging to the university, and 
also to Mr. H..P. Curtis, of Boston, for the similar loan of many beautiful photographs 
of frost and cloud effects from his own private collection. Messrs. Alexander 
McAdee and A. J. Henry also contributed cloud and lightning photographs. Photo- 
graphs of lightning, printed on an enlarged scale, were kindly presented to the 
Bureau by Mr. W. N. Jennings, of Philadelphia. 

A complete file of aAl the publications of the office, consisting of bulletins, pamph- 
lets, etc., was displayed, and* arrangements made so that parties specially desirous 
of any particular copies could receive the same on application. 

Exhibit of the Bureau ov Animal Industry. 

The exhibit of the Bureau of Animal Industry was illustrated by the two branches 
into which the work of the Bureau is divided, one scientific and the other practical. 
The scientific embraced the study into the causes, effects, prevention, and cure by 
scientific means of the various contagious and parasitic animal diseases, the labora- 
tory methods pursued in bacteriological researches, and. a presentation of the propa- 
gation, growth, and appearance of the various germs causing this class of diseases, 
The practical included the humane treatment of stock and the prevention of the 
spread of the contagious animal diseases by executive regulations. 

Scientific worlc. 

The scientific exhibit in detail consisted of (1) working bacteriological and bio- 
chemic laboratories with all the apparatus usually employed in such researches ; 
(2) the chemical products of the growing germs of tuberculosis and glanders with 
instructions for use in diagnosing these diseases in doubtful cases where ordinary 
methods fail ; (3) a refrigerating case containing the germs causing the various con- 
tagious diseases of animals, growing on the substances on which they are usually 
cultivated; (4) colored illustrations of these germs highly magnified; (5) lesions or 
effects caused by them upon the various susceptible animals, shown by the subjects 
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themselves mounted, models of affected organs, and natural specimens of each pre- 
served in alcohol; exhibiting both the healthy and the diseased state. 

The various parasites infesting the domestic anhuals were exhibited in alcohol, 
and their effects on the organs and their life histories: were illustrated by drawings 
and explanations^ 

Practical toorlc. 

What may be called the practical part of the exhibit embraced the work of eradi- 
cating pleuro-pneumonia from the United States/ the subject being graphically pre- 
sented by a globe delineating the origin, chronological spread, and" present geo- 
graphical distribution of the disease, the proclamation of the Secretary of Agriculture 
that the United States was free from pleuro-pneumonia. and the blanks, forms, orders, 
instructions, record books, and other paraphernalia used in the work. 

The prevention of the spread of Texas fever within the United States is accom- 
plished by the enforcement of the regulations governing the movement, either on 
foot or by rail, of cattle from the district permanently infected with this disease. A 
map of the United States, showing the boundaries of this district, was accompanied 
with the regulations forbidding the movement of cattle on foot during the season 
of the year when the disease can be spread by this means. The method adopted for 
the prevention of the spread of the disease by cattle in transit by rail was illus- 
trated by a model of the Kansas City stock yards, where the isolation of such cattle 
liable to spread the disease is secured by the use of peus exclusively devoted to the 
yarding of such dangerous cattle, thus preventing contact with those from the unin- 
fected district; accompanying this were the regulations governing such transporta- 
tion and requiring disinfection of yards and cars before they are used for cattle from 
the uninfected district. 

The sy stein pursiied for preventing the introduction into the United States of 
contagious diseases of animals from foreign countries was illustrated by a model of 
the United States quarantine station for neat cattle, situated at Garfield, N. J,, where 
animals of certain kinds imported -into- this country are held for observation for a 
period of ninety days previous to allowingthem to enter the commerce of the country. 

The microscopic inspection of meats was presented by displaying the instruments, 
report blanks, record books, etc., used, together witR photographs exhibiting the 
manner of use, and models of beef and hog quarters showing how the carcasses are 
tagged and sealed with the stamp of the Department indicating inspection. 

The tagging of : '.cat-tie for interstate and export trade was illustrated by photo- 
graphs and a model of a tagging chute with cattle passing through and being tagged 
by the officers of the Bureau. 

The modern methods of transportation of animals was shown by models of a steam- 
ship and several stock cars of the latest patterns. 

The subject of horseshoeing was presented in detail, both scientifically and prac- 
tically. The exhibit included models and natural specimens showing the develop- 
ment of the horse's foot, the ordinary diseases to which it is subject, distinguishing 
those which can be beneficially affected by a special manner of shoeing or by the 
use of shoes of special designs from those which can not be thus benefited; shoes 
of special designs were exhibited adapted to certain irregularities, malformations, 
etc., of the feet and legs, having in view the correction of such defects ,' also samples 
of racing shoes worn by the famous trotters when they made their best records. 

The exhibit was supplemented by a number of photographs of parts of the. Bureau's., 
work which could not be otherwise illustrated, such as the loading and unloading 
of cattle from steamships, methods of handling meats in the English markets, some 
famous individuals of the different breeds of thoroughbred live stock, scenes at 
stockyards and abattoirs illustrating various steps in the process of the ante-mortem 
and post-mortem inspections, the slaughtering of animals, and the tagging, stamping, 
and packing of meats and meat products. 
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Exhibit of the Division of Chemistry. 

The exhibit of this division consisted of a complete agricultural laboratory, on a 
working scale, The chief features of the equipment of the laboratory were the fol- 
lowing : 

A complete equipment for the analysis of sugar-producing plants. The appa- 
ratus for this purpose consisted of a small eomminutor suitable for the pulping of 
sugar cane, sorghum, sugar beets, etc. Connected with this pulping machine was a 
press for the extraction of the juices from the pulp. The apparatus for the analysis 
of portions of sugar beets consisted of various forms of rasps for the production of 
a fine pulp for instantaneous diffusion. In addition- to these machines all the stand- 
ard types of apparatus for taking small portions of beets for analysis, without 
destroying their germinating powers, were exhibited. 

In connection with this apparatus was a complete set of polarimetric apparatus, 
This apparatus comprised all the types of polarimetric apparatus from the small 
shadow instrument with single quartz plate, suitable for the examination of ordi- 
nary sugar solutions/ to the most accurate and scientific instrument for determining 
specific rotatory powers. These instruments were equipped with all modern 
improvements, together with a new lamp for providing a constant monochromatic 
llame, which it is believed is the best yet devised for this purpose. 

Apparatus designed for the analysis of foods. The apparatus for the determi- 
nation of nitrogen consisted of a complete combustion apparatus, with a mercury 
pump, and the most modern form of battery for the estimation of nitrogen by the 
moist combustion process. 

Apparatus for the recovery of waste alcohol. The amount of alcohol used in agri- 
cultural analyses is often very large, and a reliable method for its recovery and 
reduction to standard strength is extremely desirable. This was secured in the form 
of a continuous still, with all of its appliances, having a capacity to recover from 
alcohol waste from 2 to 3 gallons of 96 per cent alcohol per hour. 

The apparatus for grinding cereals and preparing them for analysis was also an 
important feature of the exhibition, over 600 samples of cereals having been prepared 
for analysis during the progress of the work. 

Other features of the laboratory were complete apparatus for the analysis of soils, 
fertilizers, and other matters connected with the agricultural industry. 

There were exhibited, in cases, typical forms of apparatus not in use and certain 
results of the work of the division in the production of sugar and starch, and in 
the investigation of the adulterations of foods. 

The actual work of the laboratory dTiring the progress of the Exposition was 
chiefly the examination of food products on exhibition, for the executive committee 
on awards. The exact number of samples examined is as follows : Wheat, 266 ; bar- 
ley, 59; buckwheat, 10; corn, 23 ; rye, 27; rice, 26) oats, 70; flours, 48; cornmeal, 
1; bran middlings, 2; olive oils, 128; miscellaneous, 49; beers, 219; sugars, 454; 
wines, 249 ; butter fat, 9 ; hops, 36 ; starches, 24; lards, etc., 30 ; glues, 17 ; condi- 
ments, 22; rums, 11; yeasts, 2; brandies, 4 ; grape juice, 1; total 1,687. 

In all cases the samples for analysis were brought to the laboratory labeled by 
number only, so that the chemists in charge of the work could not possibly have any 
bias in regard to the conduct of the analytical operations. 

From the 1st of July, when the active work for the board of awards commenced, 
until the close of the Exposition six chemists were actively employed. 

Exhibit of the Division of Entomology. 

The exhibit of the Division of Entomology was designed to illustrate the work 
done in the investigation of the history of injurious insects, in devising suitable 
remedies to prevent their injuries, and in building up and maintaining a large 
national collection of American species and also of exotic insects for purposes of 
comparison. The intimate connection of the Department of Insects of the U.S. 
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National Museum with the Division of Entomology, the former being in large meas- 
ure the custodian of the insects collected by the Department of Agriculture, justi- 
fied the Entomologist, as honorary curator of the said Department in the National 
Museum, in, using this last feature as a part of the exhibit of the Department of 
Agriculture, and to avoid dup-li cation he, with Prof. Goode's approval, confined the 
Museum exhibit to the exhibition of the characteristics of families of American 
insects. 

The display of the Division of Entomology may be paragraphed as follows : 

Of insects injurious to agriculture some 602 special exhibits were made, each of 
which was an object and pictorial epitome of the life history of a single import- 
ant injurious species, with samples of the injury done by it, its enemies and para- 
sites, directions for remedies and preventives, with references to sources of fuller 
information, these last being principally to Government a:*d State reports, to which 
the farmer is more likely to have access. These exhibits were grouped accord- 
ing to the jjlants and animals affected, and related to orchard, field, and garden 
crops, the parasites of domestic animals and household pests, together with a col- 
lection of cases illustrating injuries by insects to forest trees. Supplementing both 
were certain prominent and interesting displays of an entirely novel character, the 
leading features of which were wax models of the host plants to draw attention 
to and illustrate their insect enemies, which latter were displayed either as enlarged 
models or in the natural state alongside. While a considerable number of plants 
were thus modeled, the three most important, as representing characteristic eco- 
n omic plants, were cotton, Indian corn, and hop . 

The portion of the exhibit whi ch more particularly illustrated the National Museum 
collection consisted of a number of cases representing the systematic and biologic 
collections in different orders, not, however, as complete series, but as samples taken 
from the actual collection to illustrate the methods employed in the arrangement 
of systematic and biologic series and to give visiting entomologists and others an 
insight into the present status of the National Collection. With this section, but not 
belonging to it, the same being secured and prepared at the expense* of exposition 
funds, were included a showy exhibit of insects, chiefly from South America, intended 
to give some idea of the nature and extent of the insect fauna of the tropical regions 
of this hemisphere; also a special exhibit of the golden-rod (Solidago), with the 
insects which affect or frequent it, arranged in a display about a wax model of the 
plant. The Solidago was selected as being the most distinctive and widespread of 
the floral forms which add beauty to our autumn scenery, and a plant also of great 
entomological interest from the large number of insects which either breed- on it 
or are attracted to its bloom. This, with the foregoing tropical insect display, was 
designed to form the showy portion of the exhibit and to appeal to the love of the 
beautiful, in contrast with the remainder of the exhibit, which was scientific and 
educational in its scope. 

A display of silk insects was made, representing the more important native and 
foreign Lepidoptera the larvy& of which spin silken cocoons, and which are or may 
be of commercial value as sources of silk. The life history of several species was 
illustrated, and in some instances specimens of raw silk were shown. 

What may be called a professional exhibit was a collection of apparatus used by 
entomologists in the collection of insects and in their mounting, preservation, and 
rearing. Of chief interest among these was the series of devices and methods for 
rearing insects, comprising a large variety of cages and breeding jars of all sorts, 
many of which were fitted with wax models of plants and with insects, showing the 
exact methods followed in this line of the work of the division. 

The principal insecticide preparations which have proved of value in the work of 
the Entomologist in the prevention or destruction of injurious insects were exhibited 
in two series, the first including important substances not covered by patent, some 
80 examples being shown, of which about a dozen fulfill all ordinary requirements. 
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To make the exhibit more complete a second series of the more valuable patented 
articles was shown, the latter being exhibited without comment, for the reason that 
all practical needs are met by the substances shown In the first series. In this sec- 
tion also were exhibited the important nozzles for the application of liquid insecti- 
cides and a few of the leading insecticide machines, with special prominence given 
to the knapsack sprayers. 

A file of the official entomological publications issued by tho National Govern- 
ment, comprising both the work of the Division of Entomology and of the U. S» 
Entomological Commission, was displayed, with sample copies also arranged for con- 
venient reference. An exhibit was made of a series of illustrations of North Ameri- 
can insects, representing tig ares appearing in the reports of the Entomologist on the 
insects of Missouri, from his own drawings when official entomologist of that State, 
and also illustrations from the United States Government reports, mainly of the U. 
S. -Department o f Agrie ul ture, incl uding illustrations of iussetici do machin ery . A 
series of maps and charts was shown, illustrating the range of important injurious 
insects on this continent, and a number of large solar prints illustrating the classi- 
fication and development of insects in the different orders. There wore also - charts 
of special injurious species, with views representing the practical application of 
insecticides and of insect depredations > also of interiors of the rooms of the Division 
of Entomology of the Department of Agriculture, the Department of Insects of -the - 
National Museum, and views of the Insectary of the Department. 

Assistants of the division were detailed from time to time during the summer to 
take charge of the exhibit and expound it to visitors, and a special cataloguewas 
prepared to supplement the exhibit by giviugSuch information as could not be given 
in the labels or indicated by the objects themselves.. This catalogue was on hand 
for distribution to interested parties during the latter half of the Exposition. 

Exhibit of the Division of Ornithology and Mammalogy. 

The" exhibit, of the Division of Ornithology and Mammalogy consisted- mainly of 
graphic illustrations of the work done in each of the two branches of research con- 
ducted by that division, namely, the geographie distribution of mammals and birds 
and the economic study of the food habits of the various species. 

Geographic distribution of mammals and birds. 

Three large models were prepared to illustrate the distribution of animals and 
plants in broad belts or zones, the boundaries of which are fixed primarily by tem- 
perature. The most important of these was a mountain slope (20 feet long and 10 
feet high), on which mounted specimens of characteristic mammals and birds were 
so assembled as to bring before the eye at a glance the successive faunas of different 
elevations, thus showing all the life zones of North America above the tropical,* 

This was supplemented by a large topographic relief model of the area covered by 
the Death Valley Expedition, one of the biological surveys conducted by the division. 
This area, comprising about 100,000 square miles in California, Nevada, Utah, and 
Arizona, contains the highest elevations and deepest depressions in the United States, 
and is of the utmost interest to the physiographer and biologist. On this model, 
and on an adjoining relief map of the United States, the various life zones were 
shown in different colors. To render the picture more vivid, the models were accom- 
panied by enlarged photo grajdis of desert scenery, with characteristic animals and 
plants. 

The work on geographic distribution was still further illustrated by about 60 
maps of the United States, colored to show the areas inhabited by individual species 

* Of this mountain slope a reviewer has said: u From a scientific standpoint it is 
doubtless the best single exhibit in zoology shown at the fair." 
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and genera of mammals, birds, reptiles, and plants. These maps are made in the 
following manner: A red spot is placed on the map wherever the species is actually 
known to occur. (In the case of birds, only breeding records are used. ) After the 
range of - the species has been pretty well outlined by compiling the published 
records, the uncertain parts of its boundary are visited and corrected by actual 
field work. Then the area covered by the spots is washed in by some one personally 
familiar with the physiography of the region. By combining large numbers of such 
maps a true faun al map of tho whole country is obtained. 

Economic relations of sjpecies. 

The exhibit of the economic relations of species consisted of a number of separate 
groups of mammals and birds known to be beneficial or harmful from the standpoint 
of 'the agriculturist, each handsomely mounted and surrounded by appropriate acces- 
sories in the way of environment and food supply, so as to present an important 
chapter in the life history of the animal. For instance, there were 5 groups of 
ground squirrels, each comprising about half a dozen animals, mounted in different 
positions and engaged in different pursuits— some in the act of ravaging grain fields, 
others capturing grasshoppers, others still on the lookout for enemies from the 
mouths of their burro ws or from their retreats among rocks or logs. 

A small colony of prairie dogs in one of their villages or " dog towns " showed the 
animals at home. Some were digging ami eating the roots of plants; others were 
scampering about, while one stood as sentinel on the highest mound— a funnel-shaped 
elevated rim surrounding the mouth of the burrow. The corner of an adjacent wheat 
field, tangled and trampled, indicated their destructiveness in cultivated regions. 

A group of pocket gophers was so arranged as to enable the observer to see the 
animals at work in their subterranean passages, one of which led to a potato hill 
where a gopher was engaged in gnawing a tuber; another gallery contained the nest 
and a storehouse of food. Several of the little mounds of earth thrown up by these 
animals and known as " gopher hills" were shown above the surface. 

A prairie wolf or coyote struggling to overcome a sheep which he had by the throat 
was one of the most striking groups. 

A number of skunks, comprising both the common species and the little spotted 
skunk of the South and West, showed the animals engaged in their favorite occupa- 
tion of hunting and capturing mice and insects. 

In addition to those already named there were groups of native cats (wild cats, 
lynxeSjr and. ocelots)-, minks and weasels, raccoons, opossums, rabbits (both jack and 
cottontails), and meadow mice or voles. 

Besides the mammals, there were no less than fifteen groups of birds, each teaching 
an important lesson in the economy of the species. One showed a number of crows 
in a cornfield, some pulling the newly sprouted corn ; others devouring gr-nbs: Two 
cuckoos feeding upon destructive caterpillars among the fresh foliage and blossoms 
of an apple tree illustrated the value of this bird, which not only subsists mainly on 
insects, but is particularly fond of caterpillars so hairy that other birds will not eat 
them. A small flock of cedar birds or waxings, feeding on innocent looking little 
leaf beetles on the drooping branch of an elm, formed a very attractive group and at 
the same time emphasized the usefulness of this bird; for the insect in question is 
the elm-leaf beetle which in some cities has stripped the elm completely, and it belongs 
to a family of insects the members of which seem to be distasteful to other birds. 

One of the most instructive groups was that of the bobolink, a handsome and harm- 
less songbird dearly beloved in the North; a destructive pest warmly hated in the 
South. Both chapters in its life history were shown in the same case : At one end 
the male and female in full breeding plumage were seen near their nest, partly con- 
cealed in the tall grass and flowers of a Northern meado w ; at the other end a small '_ 
flock in autumn plumage were gorging themselves in a field of ripening rice on a 
Southern plantation. 
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One of the villainous traits of the English sparrow was brought out by a group of 
the little thieves engaged in denuding the braucnes of a peach tree of its beautiful 
blossoms— each flower an embryo peach. 

The accessories of all these groups— grass^ leaves, flowers, birds, and insects— 
were reproduced as faithfully and artistically as possible, for the purpose of arrest- 
ing attention and compelling recognition of that union of beauty and utility so 
characteristic of bird life, but so commonly overlooked. 

The importance of bird life to the farmer was further shown by collections arranged 
in table cases and representing the food of various species of birds, each item of 
food carefully labeled. Thus one collection was devoted to the food of the crow; 
the various articles going to make up his 4iet at diiferent seasons of tho year being 
shown by actual specimens of seeds, fmits, insects, mice, eray-fish, and other ani- 
mals, the samples of grain and insects being particularly numerous. 

Groups of carefully mounted hawks and owls in the act -of" killing or eating some 
animal habitually preyed upon, gave a clue to the gain or loss which each is likely to 
bring to the farmer. This was supplemented by a particularly instructive exhibit 
of the ieod of hawks, comprising a series of stuffed skins of the birds, mice, squir- 
rels, and other animals that have been actually found in the stomachs of the various 
'. - species-. • A, novel feature of the exhibit of the food of owls consisted in numerous 
y u . pellets " or u castings 7 ' disgorged by birds of prey, and composed of the bones, 
teeth, scales, shells, hair, and other indigestible matter. 

"As a graphic lesson in the relations of birds to man," writes a reviewer in a sci- 
entific magazine, " the exhibit of the Division of Ornithology and Mammalogy has 
probably never been equaled. Here are groups which tell their own story so plainly 
that the most casual observer, attracted at first by their beauty, can not leave with- 
out at least some knowledge of the facts they are designed to explain."— (Auk, 
October, 1893" ) ; 

Exhibit of the Division of Botany. 

This exhibit was designed to illustrate three principal lines of work conducted by 
the Division of Botany, namely, (1) the herbarium, (2) forage experiments, and (3) 
native ; medicinal plants. Tho exhibit was planned by Dr. George Vasey, but his 
death early in March, 1893, necessitated its execution by others, 

The herbarium. — This consisted of a case occupying a wall space of 8 by 12 feet, con- 
taining a collection of 5,000 specimens o f plants, each mounted upon a sheet and prop- 
erly labeled. These sheets were placed in folders of manila cardboard; systematically 
arranged upon the shelves. The list of contents of each shelf, stating the genera 
and family contained therein, which were in plain view from the outside through 
the glass doors of the case, facilitated the prompt location of any plant which it was 
desired to consult. The ^ ational Herbarium at the U. S. Department of Agriculture 
in. Washington, which is arrangecl upon the same plan, illustrates the natural vege- 
tation and plant resources of the United States, and is used as a reference collection 
in correspondence and in questions brought np by the work of any branch of the 
Department. 

Native medicinal plants. — The collection of 300 native medicinal plants by Parke, 
Davis & Company, of Detroit, consisted of specimens put up in the form in which 
they are commercially known, i. e. y flowers, leaves, stem, or root, and arranged on 
shelves, in glass jars of uniform size. Each bore a label stating its Latin, popu- 
lar, and pharmaceutical names, the part used, and its properties. Many of the jars 
were accompanied by a mounted and framed specimen of the plant. This collection 
illustrates the great importance of our native plants in the drug supply of the coun- 
try, and emphasizes the need of an accurate soientinc investigation of tbeir real prop- 
erties. 

Forage plants.— The exhibit of forage plants was made lip of bunches or small 
sheaves, each representing a different species, grown either at the forage experiment 
station conducted by the Department of Agriculture, at Garden City, Kans., or at 
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the Mississippi State Agricultural Experiment Station, where work of a similar nature 
had been carried on under the direction of the Department. Among the plants 
exhibited were specimens of Hungarian brome (Bromus inermis), a grass which has 
proved far superior to any other so far known in the sub arid region ; switch grass 
(Panioum virgatum) and Colorado blue stem (Agropyrum glauewm), two native grasses 
of the Great Plains, which have proved ^successful under cultivation in the same 
region ; and several grasses and clovers which have been introduced into the Gulf 
States with most gratifying success. 

Exhibit of the Division of Vegetable Pathology. 

In preparing this exhibit the object kept in view was to show in as practical a 
manner as posaible the methods of work of the di vision and the relation of this work 
to the agricultural and kindred industries of the country. The first part of the 
exhibit was a series of models, paintings, and photographs showing the general 
effects of a number of important diseases upon fruits, grains, and other useful crops. 
It was intended that this portion of the work should appeal directly to the eye. of 
the practical man, showing him at a glance, for example, just how an apple appeared 
when affected by the scab fungus or a grape leaf looked when attacked by the downy 
mildew. To increase the value of this part of the exhibit there was added from time 
to time, as the season advanced, fresh specimens of the diseased plants themselves, 
collected by agents of the division in various parts of the country. 

Following the models, paintings, etc., were a number of colored charts and maps 
illustrating the distribution of various diseases in the United States. 

Then came carefully prepareddrawings showing, on a greatly enlarged scale, the par- 
asitic fungi causing the diseases illustrated by the models, paintings, specimens, etc. 
These drawings showed the manner in which each particular fungus attacked, devel- 
oped upon, and finally killed or injured its host plant. Thus the branching threads 
of a fungus, which to the naked eye would be wholly invisible, were shown, grow- 
ing through and between the cells of a plant, breaking down. the tissues and pro- 
ducing the external effects illustrated by the models. To add to the value of the 
exhibit there was kept constantly on hand a full line of laboratory apparatus used 
in the study of plant diseases. - Atrained specialist was also present to point out the 
methods of work and the bearing of this work on practical questions of interest to 
farmers, fruit-growers, and others. 

From the investigation as carried on in the laboratory, the observer was next 
directed to the field work, where the methods employed in fighting the various 
fungous pests were shown. First a full collection of fungicides or remedies for 
fungous parasites was exhibited, not only the complete fungicide being shown, but 
the various ingredients as well. Accompanying this exhibit was one showing the 
various machines designed and used by the division in applying the fungicides. 
Finally there was shown a series of large photographs illustrating the effects of the 
treatments recommended by the division. These were from actual experiments in 
orchards, vineyards, potato fields, etc., and illustrated the marked contrast between 
treated and untreated portions, the object being to bring out as clearly as possible 
the practical Value of the work. 

To summarize briefly under heads, the exhibit in the main was as follows : (1) 
Models, paintings, photographs, and living plants, illustrating the external charac- 
teristics of various diseased crops; (2) colored maps and charts showing the dis- 
tribution of the more important diseases in the United States; (3) drawings illus- 
trating the life history of the fungi, whose external characters were shown by the 
models, etc ; (4) laboratory apparatus and methods of using the same in the study of 
the fungi (in charge of assistant) ; (5) fungicides or remedies for plant diseases ; (6) 
apparatus for applying the fun^icide^ ; (TV photographs showing some of the results 
of the work of the division in preventing the diseases of plants. 
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Exhibit of the Division of Pomology. 

The exhibit of this division contained five leading features, viz : (1) Collection of 
fruit -models; -(2) cultural exhibit of strawberries; (3) collection of wild and culti- 
. vatednuts • (4) colored illustrations of fruits ; (5) methods of recording and describing 
fruits. 

The collection of fruit models contained nearly 1,000 specimens of about 625 
varieties of fruits grown in the United States, representing 40 native and introduced 
species and numerous hybrids, 

These models are facsimile representations in wax of the fruits selected for. model-? 
in g, and were prepared under the direction of the Pomologist by G. B. Braekett, of 
Iowa, In preparing this exhibit the points aimed at were to present in such form 
-as . to' permit of •convenient comparison, (1) typical specimens of the leading varieties 
of our more important fruits ; (2) specimens of the leading varieties from localities 
differing in latitude, soil and climate, showing the variation in the size, form, and 
color of the same variety when grown under varied environment. 

Though this collection did not contain all the varieties known to American fruit- 
growers, it is believed that it included the most important ones. The collection was 
frequently referred to by the judges on fruits in the department of horticulture, in 
settling disputed questions concerning the identity and nomenclature of varieties. 
It is probable that it thus exerted a beneficial and far-reaching influence upon the 
nomenclature of American fruits. 

The cultural exhibit of strawberries consisted of representations in wax, of bear- 
ing plants of three varieties of this fru it. They were arranged in a case under 
appropriate labels to show the single-hill and matted-row systems of culture which 
prevail in different parts of the country, and which are practiced to secure different 
desired results by strawberry-growers. 

The collection of wild and cultivated nuts grown in the United States consisted 
of more than 300 packages. These represented 30 species, native and introduced, 
including many named and cultivated varieties of the walnut, chestnut, hazel, pecan, 
shellbark, and others.. The specimens were so displayed as to show, in many in- 
stances, the thickness and, cracking quality of the shells, as well as the general size, 
form, and color of the nut, these characteristics being regarded as of much impor- 
tance in varieties intended for commercial cultivation. 

The exhibit of colored illustrations of fruit consisted of water-color paintings 
selected from the collection in the office of the Pomologist. 

They covered a wide range of species and varieties and were intended to show 
the usefulness of this method of preserving the characteristics peculiar to different 
fruits, so that they may be available for examination and reproduction long after the 
originals have perished/ . _ ■■- 

To illustrate the methods followed by the division in recording and describing 
the fruits received for identification, a sample page from the journal of specimens 
received was shown, with samples of the descriptive' blanks- and index cards relat- 
ing to the specimens noted on the same. 

Exhibit of the Division of Forestry. 

The exhibit of this division was displayed under the following six principal 
heads or classes : (I) Forest botany ; (2 ) forest technology ; (3) timber physics; (4) 
forest culture ; (5) forest conservancy; (6) forest literature. 

(1) Forest botany, 

Of the 425 or more arborescent species indigenous to the United States — which 
may be reduced to 330 by exclusion of the tropical and subtropical accessions found 
only on small areas on the Florida coast and along; the Mexican border—250 of the 
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more important ones were displayed. This was done systematically by a forest 
botanical collection, genera or families Ueing grouped together on separate panels, 
the center of which contained small sections of wood (8 inches high and 2 inches 
thick) with the bark attached, partly "polished, showing the appearance and char- 
acter of the wood, and bearing a label giving botanical and vernacular names/ field 
of botanical distribution on a small map, and description of the tree and its uses. 

Surrounding this central part, the botanical characters of the species exhibited 
were displayed in closed glass cases (12 by 17 inches), containing dried herbarium 
specimens of foliage, flower, and fruit, arranged so as to facilitate a comparative study 
of the species. As a further aid to such a study, 328 colored plates of North Ameri- 
can forest i trees were exhibited in 19 swinging frames; 53 large photographs illus- 
trated the typical habit of growth of some of the more important species, and 11 
maps showed the general distribution of forests in the United States and of some 
of the important genera. 

To indicate the study of physiological problems which occupy the forester's 
attention, a few specimens of peculiarities and teratological phenomena seen in 
forest growth were added, such as cypress knees in dissection, natural ingrafting of 
branches, cohesion of trunks, conductivity of ligniried tissue sufficient to support a 
pine several years after complete girdling, etc. 

Finally, as a basis for study from commercial as well as from botanical and 
forestry points of view, a monographic display of 20 important commercial 
timbers was made, namely, 10 coniferous and 10 deciduous trees. The material 
for each was placed in monster frames made of sections of the mature trunk of the 
respect i-ve trees themselves with the bark on. The interior, divided into 4 com- 
partments, the glass cover, separated by mullions cut from small saplings, displayed 
in successive order a folio map showing, the geographical range of the species ; a 
label giving the vernacular and botanical nomenclature with full synonymy and 
economic description of the tree and its wood; photomicrograph ie illustrations of 
its wood structure ; a panel of botanical specimens, including a branch with fruits 
or flowers, seed and seedlings; a panel of wood sections, transverse, radial, and 
tangential, -being large veneer sections backed with zinc ; cross sections of one 
large and several smaller trunks and various samples of commercial rough lumber y 
the whole forming a complete life history of each tree. 

Forest technology* 

Under this head lack of space prevented more than mere indications of some minor 
uses; most prominent and attractive among which was the exhibit of ornamental 
woods in the shape of a pagoda,., in which a number of foreign ami native kinds were 
artistically combined in veneer, paneling, and inlaid work. The pagoda rested on 
12 veneered columns, each carried by a pedestal of 4 smaller columns, The center 
piece of the plafond and 4 lanterns, made of veneer sections laid out in French- 
window fashion and illuminated by electric lights, served to bring out color and 
texture of the various woods. 

Pressed wood, a substitute for the more costly ornamental carving, was exhibited 
in models of various kinds in a frame (this exhibit and the pagoda being kindly 
loaned by the Spurr Veneer Company, of Boston). Samples of carriage and wagon 
builders- rough and finished material, including turned and bent woods; samples of 
shaved wood plates; nested boxes and measures ; rough and manufactured spool 
stock; truss blocks and wood parts of trusses, tanners', carriers', and shoemakers' 
tool handles and implements, as well as handles of other kinds, were grouped artis- 
tically, to call attention to the variety of uses and adaptation of various kinds of 
woods, all of the materials having kindly been furnished by the manufacturers. 

Wood type, showing the adaptability of various hard -grained woods, such as 
beech, maple, dogw T oods, cherry , etc. 
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The use of wood pulp was shown in samples of heavy- paper. and in its application 
to the manufacture of indurated fiber ware in progression from the raw material 
(spruce wood) to the finished article (buckets, etc.). 

The use of wood for upholstering and packing material was shown by samples of 
commercial excelsior. 

Two of themore important by-products of the longleaf pine were specially illus- 
trated, The Acme Manufacturing Company r of Wilmington, N. C., supplied samples 
of pine wool from the leaves of longleaf pine sho wing the gradual change from the 
leaf to the clean fiber, and woven articles, bagging, matting, carpets, and rugs, 
superior in wearing quality and not aifected by moisture or vermin. The extensive 
turpentine industry, furnishing the largest amount of by-products coming from the 
forest (some $8,000,000 to $10,000,000 annually), was completely illustrated by 25 
trunks, bled for from one to five years, tak en from an Alabama turp entrne orchard, 
with tools and appliances used in the ordinary wasteful method of boxing, and, for 
comparison, the better methods used in France were elucidated by illustrations and 
descriptions. Living seedlings, saplings, and larger trees of the species^ together 
with photographs of the orchard, the distillery, etc., the original packages of resin 
and terpentine, and a stand displaying some 40 samples of various grades of crude 
and refined products, rosins, turpentine, pitch, tar, varnishes, heavy oils, etc., com- 
pleted the picture of one of our most interesting forest industries. 

{?>) Timber physics. 

Under the caption of United States Government timber testa, as extensive a dis- 
play of methods adopted by the Division of Forestry in developing this branch of 
forestry as tho limited space permitted was made. Six large drawings showed 'the 
ground plan of the timber-testing laboratory and the various testing machines at 
the Washington University, St. Louis, Mo., where the .mechanical tests are carried 
en. Series of test pieces— 120 samples^ — which had been subjected to various strains 
(cross-breaking, crushing endwise and across grain, tension, and shearing), includ- 
ing pines and oaks, were displayed with records attached, ranging from columns 
and beams 16 to 18 feet in length to the small shearing compression pieces of a tew 
inches in length. . 

The method of collecting and labeling test material was explained by cards and 
record sheets, as well as the method of physical examinations of the test material, 
which are designed to discover the structural reason or verification of deficiencies or 
excellencies i iv quality; Various instruments, including a xylometer used in deter- 
mining speci he gravity of woods, constructed by Mr. F. Roth, one of the division 
force, and excelling in simplicity, rapidity, and accuracy of working, were exhibited; 
also, some of the results of the work. The most interesting of these was a compara- 
tive study of the wood of longleaf pine, bled and unbled, which had led to the 
important discovery that bled timber is in no way deteriorated by the process , The 
original material that had served for the determinations and record of chemical and 
physical analysis was shown. 

_ A papier macho" model, greatly magnified, of the structure of pine wood, together 
with comparative drawings of the structures of varions species of the same, served 
to indicate the work in the direction of structural analysis of the material. 

(4) Forest culture. 

A correctly named collection of seeds, by which to verify and control those pur- 
chased for distribution, was displayed on an octagonal column 15 feet high, topped 
off with an artistic cone of pine cones, the seeds of 190 species of economically impor- 
tant forest trees being placed under glass covers, while the terraced base arranged lor 
living plants displayed 150 coniferous trees ranging from the germinating seedling 
to the 5-year-old plantlet. .'-[ 
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To Indicate forest culture in the- field, the model of a tree-planting machine in 
working order, capable of plowing furrows and completely planting 20,000 2-y ear- 
old seedlings in a day, most Useful for the reforestation of plains and prairies, was 
shown, 

The forestry school of Zurich, Switzerland, had kindly furnished material to 
illustrate the methods employed in ascertaining the effect of varying degrees of thin- 
ning upon the remaining growth, and other questions of forest management. Lack 
©f space permitted the installation of only a part of this interesting exhibit, show- 
ing the careful and systematic plans and bookkeeping, Some photographs from the 
Sihlwald, near Zurich, showed the result of carefnl forest management, while pub- 
lications from the forestry school and forest departments testified to the activity in 
forestry matters displayed by our sister Republic. 

(S) Forest conservancy. 

To furnish a proper conception of the long time it takes to produce timber of 
dimensions such as we are now cutting, a section of white oak 6 feet in diameter was 
exhibited, which showed by the record of its annual rings that it was a seedling- 
when Columbus discovered America. A semicircular chart placed on the face of 
the section was laid off in decadal lines corresponding in contour and position to 
the rings of growth produced during each period, and coincident with these lines 
were noted important civil, political, and other historical events as they had 
occurred during the life of the tree, thus graphically bringing before the beholder 
the long period of life required for useful forest growth. For the sake of compari- 
son the reverse side of this section displayed cross-sections of smaller trees, illus- 
trating the comparative diameter accretion in various species grown under various 
conditions of soil and climate. 

A display of metal railway ties and Wood-saving devices in railway construction 
embodied some of the information laid down in Bulletin No. 4 of the division. Besides 
some 25 different types of metal ties, full sized or in models, used on some 30,000 
miles of railroad in various parts of the world or as yet awaiting trial, there were 
shown wooden ties impregnated by various preservatives, and, for comparison, such 
as had not been impregnated and used for stated times; also spikes, bolts, and 
screws of various construction, made to obviate injury to the wood fiber in fastening 
the rails, tie plates to serve the same purpose, superior splice bars, and braces to 
obviate the shock at the joints. 

A series of drawings, by Mr. E. E. Russell Tratman, gave details as to the most- 
important metal ties. 

The effect of forest destruction upon soil conditions and water flow, and the expen- 
sive and laborious works necessary to repair the damage when the forest cover has 
been removed, a lesson to our people on forest conservancy, was sho wn in a series of 
photogravures from the Swiss mountain districts, accompanied by descriptive text. 

The attempt at a more conservative forest policy by the United States Govern- 
ment with reference to the public timber domain found exjjression in a large wall 
map, showing the location of the newly made forest reservations (sixteen in num- 
ber ), comprising some 18,000,000 acres; the map in addition showed the relative 
density of forest growth in the various States. 

A large artistic water-color emblem of the American Forestry Association, founded 
in 1882 for the purpose of advocating a rational forest policy, and a collection of arbor- 
day proclamations, issued by varimis governors of States, with programmes of arbor- 
day festivities and other arbor-day literature, illustrated some of the agencies by 
which the attention of our people has been directed to the subject of forestry 

• (6) Forestry literature. 

A forestry library aggregating in round numbers 100 volumes, ^mong which the 
publications of the Division of Forestry form no inconsiderable part, formed an 
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instructive - exhibit of the progress made in this direction; in the last fifteen years, 
A catalogue of the library of the division, comprising all the best works in the 
English,; French., unci German languages, together with an index to the journalistic 
literature having a bearing on the subject, made in the Division of Forestry, was also 
displayed, furnishing the forestry student ready means of becoming acquainted 
with the subject and its literature. 

The Cooperative Exhibit of the Office of Experiment Stations and of 
Agricultural Colleges and Experiment Stations, 

The cooperative exhibit of agricultural colleges and experiment stations was 
designed to be a popular representation of methods andTesults of agricultural edu- 
cation and investigation in the United States. It was prepared, installed, cared for, 
and explained under direction of this Department, acting in cooperation with com- 
mittees of the Association of Amerie an Agricultural Colleges and Experiment Sta- 
tions. Congress, by specific act, required tile' Board of Management "to include in its 
exhibits an exhibit of the agricultural colleges, and set apart $8,000 of our funds for 
that ruirpose. By the courtesy of the Board of Management of the Exposition the 
exhibit was installed in the southwest corner of the Agricultural building, and 
occupied about 8,500 square feet of floor space. It was divided into three main 
divisions, (1) the exhibit of the Office of Experiment Stations and college and 
station laboratories, prepared under direction of the Office of Experiment Stations; 
(2) the collective exhibit of different branches of experiment station work; pre- 
.: pared under direction of a committee of the Association of Colleges and Stations— 
Dr. H. P. Arm shy was chairman ; (3) the collective exhibit of different departments 
of agricultural colleges, prepared under direction of the executive committee of the- 
Association — Maj. H. E. Alvord was chairman. 

The collective exhibits of the colleges and stations were divided iuto a number of 
alcoves, each illustrating a special line of work, and the exhibit in each alcove was 
collected by a college or station officer selected by the committees. " While the indi- 
vidual exhibits were intended to represent '.different features of college and station 
work rather than different institutions as a whole, credit was given as far as practi- 
cable to the institutions or individuals furnishing these exhibits. 

The exhibit was not intended to show the work of different institutions or to illus- 
trate the things which would be of especial interest to the professional educator or 
scientific investigator, but to show to the average visitor at the Exposition the ordi- 
nary methods and some of the more striking results of college and station work. 
The institutions for agricultural education, and especially those for experimental 
research, having been so recently established in most of the States that th e great maj or- 
ity of our people have not had an opportunity to x^ersonally inspect their operations, 
it seemed advisable that the collective exhibit of these institutions at Chicago 
should be made a means for popular instruction in this line. 

That portion of the cooperative exhibit prepared under direction of the Office of 
Experiment Stations consisted of (1) an exhibit of the work of the office and (2) 
college and station laboratories in operation. 

Exhibit oj 'the ivorJc of the Office of ? ExxDei*imeni Stations* 

In this exhibit an attempt was made to show the methods of preparation of the 
principal xmblications of the office — t he Experiment Station Record and the Card 
Index of Station Literature. For this purpose the exhibit included the station pub- 
lications abstracted in a single number of the Record, the copy as prepared for the 
printer, proof sheets in galleys and pages, and finally the completed pamphlet. In 
a similar way the different stages of editing, printing, packing, and mailing the card 
index were shown. Appropriate labels explained the more important steps in th© 
different processes. The title-pages of the different publications issued by the office 
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were displayed in frames. The mailing list and the completed card index were 
shown in small cabinet cases. The library work of the office was illustrated by 
bound volumes of the publications of the experiment stations and this Department, 
and of the Rothamsted Experimental Station in England, and by other publications 
giving results of investigations in agricultural science. Maps were used to show 
the .location of the agricultural colleges and experiment stations. Photographs of 
the past and present directors of the experiment stations were arranged on the wall 
space, and the buildings, laboratories/ class rooms, etc., of the different institutions 
were illustrated by photographs in wing frames. There was also a bust of Hon, 
Justin S. Morrill, of Vermont, author of the two acts of Congress granting financial 
aid to the colleges of agriculture and mechanic arts, and a life-size portrait of Hon. 
William H. Hatch, of Missouri, author of the act of Congress establishing agricul- 
tural experiment stations in all the States and Territories. 

Laboratories in operation. 

This part of the exhibit consisted of four working laboratories, (1) a college chem- 
ical laboratory, (2) station chemical laboratory, (3) botanical laboratory, and (4) 
zoological laboratory. The purpose was to show in these laboratories such opera- 
tions as are commonly carried on in experiment station work or for the instruction 
of college students. Comparatively simple processes which could be readily explained 
to the visitor were selected, and these were repeated from day to day. The labora- 
tories were in charge of experts detailed from different colleges and experiment sta- 
tions. 

The college chemical laboratory.— This laboratory was equipped with demonstrator's 
desk, with gas, water, filter pumps, waste, and flue, student desk, and such appara- 
tus and chemicals as are ordinarity used in the college laboratory. Particular .pieces 
of apparatus were a water bath, drying oven, balances, large sulphuretted-hydrogen 
apparatus, spectroscope, and a combustion furnace used in making determinations 
of carbon, hydrogen, and nitrogen. A striking feature of this exhibit was a large 
glass still for the distillation of water. 

The station chemical laboratory.— This was fitted up with such appliances as are 
used at experiment stations in making chemical analyses. One of the special feat- 
ures of this exhibit was the Babcock machine for determining the fat in milk. The 
gravimetric method of determining fats was also illustrated. The Kjeldakl method 
for determining nitrogen was demonstrated and analyses were made from time to 
time. Among the special pieces of apparatus were an improved balance, specific 
gravity balance, an oil bath used for heating substances to a higher temperature 
than could be secured in a water bath, drying oven for expelling the water from 
substances, various forms of fat extractors, apparatus for mdlk analysis, apparatus 
for the analysis of water for sanitary purposes, apparatus for artificial digestion, 
apparatus for sugar analysis (including spectroscope), a mercury pump for creating 
a vacuum, set of hydrometers, burettes, and a platinum distilling apparatus. 

The botanical laboratory. — This laboratory contained materials and appliances illus- 
trating different lines of experimental work, in botany. For systematic botany there 
were tools and boxes for collecting plants, microscopes and other appliances used 
in the identification of species, and a select herbarium showing the way in which 
specimens of plants are preserved and mounted. Photography as applied to botani- 
cal work was illustrated by means of a dark room, cameras, and other photographic 
apparatus, one special piece being a camera stand devised by Prof. Lamson-Scribner ? 
of the Tennessee station. To illustrate histological methods and work, a number of 
compound microscopes and their accessories, microtomes, reagents, mounting mate- 
rials, etc., were provided. Physiological botany was illustrated by a case of fine 
pieces of apparatus from the laboratory of Prof. J. C. Arthur, of Purdue University. 
Among the pieces of apparatus shown in this case were auxanometers, potetometers f 
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respiration apparatus, assimilation eudiometers, root-pressure apparatus, root cage, 
thermometers for takingvtemperat are of fleshy organs, clinostats, and a centrifugal 
apparatus for revolving germinating seeds. The processes involved in seed testing 
were illustrated with different kinds of germinating apparatus, in which from time 
to time seeds of various kinds were germinated. Experimental sand and water cul- 
tures were shown. There was also a model of the experimental plant house at the 
Massachusetts State Station. "_- . -"- 

Zoological laboratory. — Tliis included special exhibits in three lines— entomology, 
hacteria in the dairy ? and oyster culture. 

The entomological exhibit included a complete outfit for a station laboratory 
.devoted to the study of insects. Besides i this apparatus, some of the results of sta- 
tion work in entomology w ere exhibited. The purpose was to show (1) the means 
used for collecting and preserving insects— nets for collecting, bottles for killing, 
pins for mounting, blocks for spreading and boxes for displaying or - preserving 
insects; (2) means lor studying insects— dissecting tools, lenses, microscopes, 
reagents, staining fluids, and preservatives; (3) methods of breeding insects in 
boxes, bottles, or cages, with illustrations of the way in which records of observa- 
tions are kept; (4) the use of photography in illustrating insect injuries and pecu- 
liarities of structure; (5) the arrangement of cases for museum purposes so as to 
show the insects in their different stages, the injuries which they cause, and the 
means for their repression. This exhibit w^as collected by Prof. J. B. Smith, of the 
New Jersey -Station- ^ 

In the bacteriological exhibit an effort was made to show the methods of bacteri- 
ological work, and how milk, butter, and cheese are affected by the presence or 
absence of different kinds of bacteria. The laboratory was equipped with the 
ordinary apparatus for investigations on nonpathogenic -germs, including. a dust- 
proof culture room, culture ovens, vatsTor^ cream-ripenings sterilizing apparatus of 
various kinds, microscopes, etc. During the Fair experiments were -conducted in 
making culture fluids^ separating an cl purifying species, preparing pure cultures, 
etc. Cultures of the different species of bacteria found in milk and its products 
were exhibited. With the aid of a small churn butter was made from time to time 
into which were introduced various kinds of bacteria, some of which had a favor- 
able effect on the flavor of the butter, while others rendeied it unpalatable. This 
exhibit was prepared by Prof. H. W. Conn, of Wesieyan University, as a part of his 
vvork for the Connecticut Storrs Station. 

The oyster-culture exhibit, prepared by Prof. Julius Kelson, of the New Jersey 
Station, illustrated different methods for the propagation of oysters. 

Collective College and Station ExliiMts, 

The collective experiment station exhibit included nine alcoves. The material 
for each alcove was collected by some station officer, The alcoves and their respec- 
tive chiefs were as follows : Animal nutrition, W. 11. Jordan, of Maine; dairying, 
IT. -H. Wing, of New York; feeding stuffs, W. A. Henry, of Wisconsin; soils, E, W. 
Hilgard, of California; fertilizers, M. A. Scovell, of Kentucky ; crops, C. S. Plumb, 
of Indiana; horticulture, E. A. Popenoe, of Kansas ; botany, S. M. Tracy, of Missis- 
sippi; and entomology, K. Osborn, of Iowa. 

The alcove for animal nutrition contained graphic illustrations of the composi- 
tion of rations, the effect of food on the production of fat and lean meat, the digestive 
tracts of a number of domestic animals, aiicl an oyster exhibit. 

The dairy alcove contained apjjaratus for the various rapid methods for the esti- 
mation of fat in milk, devised by station workers, and a series of bottles graphically 
illustrating the composition of milk, the efficiency of methods of creaming, and the 
effect of food on milk production. 

A large number of the more common commercial feeding stuffs, a collection of 
grasses and forage plants, graphic illustrations of the amount of food nutrients 
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and water in a given amount and. number of feeding stuffs, and a round silo for 
preserving green crops, were shown in the feeding-stuffs alcove. 

The soil alcove contained an exhibit of soils from nearly every State in the Union. 
Here also were exhibits showing the root development of corn, oats, clover, etc., 
and the amount of water taken up by various crops during their growth. 

In the fertilizer alcove were shown collections of various kinds of fertilizing 
materials and the effects of different fertilizers on corn, cotton, wheat, etc. 

The crop alcove contained a large collection of field crops, an exhibit showing the 
effect of culture on cotton fiber, and another showing the effect of climate on a 
number of varieties of corn. 

In the horticultural alcove were a large exhibit showing the effect of cross fertili- 
zation of peas, a collection of citrus fruits, photographs showing the construction 
of greenhouses, etc. 

The botanical alcove showed common weeds and a large number of plant diseases 
and their distribution. 

Collections of economic entomological specimens, insecticides, spraying appa- 
ratus, etc., were shown in the entomological alcove. 

The collective college exhibit illustrated methods of teaching agriculture and 
mechanic arts at the land-grant colleges throughout the country, and contained 
illustrations of student work. This exhibit included an alcove of domestic economy, 
provided for by Mrs. N. S. Kedzie, of Kansas, and a veterinary alcove, the material 
for which was collected by Dr. E. A. A. Grange, of Michigan. 

A detailed report of the college and station exhibits will be made in the report of 
the Board of Management to the President. 

This cooperative exhibit in its entirety was a model in its scope, completeness, and 
perfection. It was in its way a gem — multiim inparvo. 

Exhibit of the Division of Microscopy. 

The exhibit of this division consisted of three sections. 

Section 1— Instruments. 

The first included instruments of precision used in microscopical investigations. 
In this group the following were the most noticeable : 

(1) A finely made instrument designed principally for testing the value of farmers' 
binding twine. This instrument not only shows how much strain the twine will 
bear in pounds weight/but also the amount of its stretch before breakage, in inches 
and fractions of an inch. r 

(2) An instrument of a similar character, which shows the relative tensile strength 
and stretch of individual fibers in the examination of cotton, wool, hair, ramie, 
flax, etc. 

(3) An instrument of great value used in determining the respective diameters of 
fibers. With this instrument the one-fifty-thousandth of an inch may be measured 
with greater accuracy and in less time than a merchant could measure a yard of 
cloth. In the construction of this instrument a single thread of a spider's web 
plays an imp or tan t p ar t . 

(4) An instrument known as the a Oleomargariscope/' which is used in differen- 
tiating oleomargarine from butter. 

(5) A recently iurproved spectroscope, a form of microscope sometimes employed 
to determine the character of blood, whether venous or arterial; also valuable in 
the differentiation of metals in a state of combustion. 

(6) Anew and improved freezing microtome, by means of which, with a freezing 
mixture of salt and water, animal or vegetable tissue may be cut into sections so 
thin as to become transparent and thus adapted for examination under high powers 
of the microscope. 



REPORT OF THE SECRETARY OF AGRICULTURE, 



Section '^.^VrystaUimUm of : unimal and vegetable fats.- 

The second section of the exhibit consisted: of a series of enlarged inicrophoto- 
graphs, showing the crystallizations of different vegetable and animal fats, as 
viewed under the microscope, with polarized light and selenite. These diverse 
forms of the fat when crystallized nnder certain conditions enable the detection of 
the fraudulent compounds offered for sale under the name of butter and also of 
lard. 

Section S. — The economic value of mushrooms. 

The third section of the exhibit was designed to sho w the economic value of mush- 
rooms as an esculent. The edible and poisonous mushrooms of the United States 
were represented by means of models and, where practicable, by the natural speci- 
mens, the edible species largely predominating. A considerable portion, and by far 
the largest, of the space allotted to the division was occupied by this neglected 
branch of food products, Such fl eld collections were made in advance as were prac- 
ticable to supply models. The collections made in the summer and autumn of 1891 
were chiefly by the chief of the division and assistants, in Maryland and Virginia, 
within a radius of 30 miles of the District of Columbia. The agricultural experiment 
stations assisted in collecting specimens, as also some private individuals, but the 
complaint was general that the season of 1892 was unfavorable to mushrooms and 
hence for collecting. Notwithstanding this and other difficulties, types of most of 
the prominent genera and speoies of the edible and poisonous mushrooms were 
secured and molded directly from the fresh specimens. As each mold was made 
notes were taken of color, manner of growth of each, as whether cajspitose or soli- 
tary, and other data necessary for identification ; sketches in water-colors were also 
made when convenient. The models were made of a new, light, flexible material, 
which admirably serves the purpose, preserving the external physical characteristics 
of the specimen ; thus formed and colored to nature, the models serve as good stand- 
ards for comparison. 

This section of the exhibit represented a forest scene. The various forms of edible 
mushrooms commonly found on forest trees, together with many Varieties of the cori- 
aceous or woody and parasitic kinds, were shown as if growing on tree stumps, faith- 
ful imi tations of those of the forest. In the foreground appeared mushrooms as if 
growing in their native earth or embedded in moss. These included not only the 
edible and poisonous kinds, but also others which, although possessing no special 
value as food products, cannot be classed as deleterious. The exhibit of the coria- 
ceous fungi consisted of the plants themselves, as collected in the forest. In selecting 
specimens for the exhibit it was made a point to choose not only those most useful 
for food, but i also the most pernicious kinds, pai tic ularly those liable to be con- 
founded with the edible varieties by an unpracticed eye. The common meadow 
and the larger horse mushroom were well represented, All stages of growth were 
illustrated in the groups, each group showing the various forms and colors of a spe- 
cies from youth to maturity— from the embryo to old age. The microscope is indispen- 
sable iu all researches pertaining to fungology and in investigations of the edible 
and poisonous mushrooms. The very minute microscopic bodies called spores, to the 
dissemination of which these plants owe their reproduction, and according to the 
colors and forms of which the numerous subdivisions of this branch of botany are 
classified and named and become familiar under their common synonyms, can only 
be seen with the aid of the microscope with powers varying, as the case may be from 
300 to 500 diameters. ' 

The exhibit included : altogether about 1,000 models. 

- Exhibit of the Office of Fiber Investigations. 

In the exhibit of the Office of Fiber In vestigations were shown 530 specimens of 
fibers and their partial manufactures, scientifically arranged. The object sought was 
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to present in one collection; in the different .'_ stages of preparation, all the fibrous 
plants growing, or that may.be cultivated in the United States, as well as the fibers 
imported into this country for actual manufacture. These were shown in series from 
the straw, stalk, leaf, or other crude form, through the most common stages of prep- 
aration, to some simple form of manufacture. This scheme was carried out very 
completely. 

The individual specimens were exhibited in their full length, in quantity, in boxes 
5 feet long (or divisions of this length) 6 to 18 inches wide, of varying depths, the 
fibers relieved by pale blue background, and each specimen marked with a printed ■ > 
label giving all necessary data concerning it. The boxes were finally grouped in 
upright cases, 10 to 15 feet long, and 8 feet high, under plate glass, admitting of the 
greatest convenience of examination short of actual handling. 

The flax collection filled three cases. Samples of straw, representing the Depart- 
ment's flax experiments of 1891 and 1892, were shown from nearly every flax-growing 
State in the Union, and these specimens were followed by samples of the fiber of Amer- 
ican growth and preparation. American linen manufacture was represented by 
some beautiful examples especially manufactured for the Department by the Stevens 
Linen Mills, of Webster, Mass., and the Sioux Falls Mills, Soutli Dakota. A panel 
5 feet square illustrated the "homespun" linen manufacture of our grandfathers' 
days. Then followed the imported flaxes, which are used in American manufacture, 
and a few leading manufactures. This idea of the scheme of exhibition was followed 
in illustrating each industry. Other fibers and their partial manufactures exhibited 
were as follows : 

Hemp shown from the stalk to cordage, from W. J. Loughridge; jute stalks and 
fiber produced in Louisiana and Texas ; imported fiber and manufactures from the 
Ludlow Manufacturing Company ; the ramie series illustrated the growth of this tex- 
tile in the Gulf States and California, from stalks to filasse, the latter prepared by 
W. T. Forbes. With the China grass of commerce was shown a beautiful series of 
American ramie manufactures, the donation of Jones & Warr. A French series 
was also exhibited. The series of bast fibers was completed with a case devoted 
to such experimental species as are indigenous to this country— okra, cotton stalk, 
Abiitilon, Asclepias, Sesbania, etc. 

The second division embraced the leaf fibers as follows: Sisal hemp from the 
Department's experiments in Florida, with a leaf model; false Sisal hemp from 
Florida; Bahamian and Yucatan imported fiber ; cordage manufactured by Travers 
Brothers ; pineapple fiber, bowstring hemp, Yucca fiber, California and imported 
New Zealand flax, with leaves ; in anil a hemp and cordage, Travers Brothers; ixtle 
plant, fiber/ and brushes, manufactured and donated by Wm. Wilkins & Co. ; 
native banana fiber; two collections, in series, illustrating the saw, and cabbage 
palmetto industries, with brushes, upholstery, and plastering fibers, from the Pal- 
metto Fiber Company and the Loomis Manufacturing Company; the cocoanut-fiber 
industry in series, with section of a nut showing source of the fiber; husks from 
Florida, and imported cocoanut fiber and manufactures from Darrah and Small; 
pine-needle bagging and upholstery fiber, with matting and bagging, from Acme 
Manufacturing Company / Spanish moss, raw and prepared, from The Great Southern 
Fiber Company; canebrake and fiber extracted from the cane, Phillips Fiber Com- 
pany, etc. 

A series of bromide enlargements, size 22 by 27 inches, from photographs of fiber 
plants, machinery etc., formed a frieze about the entire exhibit, the blank wails 
being decorated with two colors of American linen in panels. Photographs were 
also distributed through the fiber cases as far asx>ossible showing manner of growth 
of the plants. 

Exhibit of the Division of Illustrations. 

The object of the exhibit of the Division of Illustrations was to show not only 
the work of: the division in illustrating the scientific publications of the Depart- 
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men fc, but also to exhibit the different methods of reproducing these illustrations as 
they appear in the -publicatto-ns.- The exhibit embraced the following: 

(1) Original drawings of various biological olvjeets, made either in- pen and 'ink, 
lead pencil, crayon, ink-wash, or water-color painting. In the enlarged and framed 
pictures the same objects were exhibited, also -fruits and flowers, to show the stylo 
and especial care of treating this class of illustrations for reproduction. 

(2) Wood-engTavers^ proofs which represented engravings of entomological and 
botanical subjects. 

(3) The different methods of reproduction used by the Department in its publica- 
tions, which were as follows : (a) Wood-engraving, showing the process from the 
rough boxwood, the manner of preparing it for the engraver's use, the different ways 
of putting the subject on the wood, tlie engravers tools, engraved plate proofs and 
electrotype* the complete process from beginning to end. (&) Pnoto-en graving and 
half-tone process— the original drawing, negative plate, etched plate, and final 
proof, (c) Chromelithography, showing original painting, process of putting the 
drawing on the stone, and the 10 stone proofs, exhibiting the gradual development ■_ 
of printing in colors . 

Exhibits of Other Divisions. 

Silk exhibits.-- Although the work of the Silk Division of the Department was 
closed by Congress about the same time active operations were commenced in con- 
nection with the Department exhibit, still a showing of that branch was made. It 
consisted of a tastefully arranged case on the main aisle, showing the different races 
of cocoons, both foreign and domestic, reeled and raw silks, manufactured products, 
and in three large frames w t ere displayed enlarged models of the silkworm. - 

Statistics, -^-Qf necessity the exhibit made by the Division of Statistics took the 
form of colored maps and charts, 10 in number, showing, respectively, (1) tlie 
export of hog products; (2) average wages of farm labor; (3) wheat values and 
yield per acre; (4) varying effect of product on price of corn; (5) map showing 
acquisition of territory in the United States; (6) progress of cereal production in 
the United States, from 1849 to 1891 ; (7) cereal, products of the world from official 
and other records; (8) acreage in corn per thousand acres of superficial area; (9) 
acreage in wheat per thousand acres superficial area; (10) corn (maize) values and 
yields per acre in average of ten years. 

■ Rcvor&s and Ediiiny.— The exhibit of the Division of Records and Editing consisted 
of a complete set, so far as obtainable, of all the reports, bulletins, and other public 
cations of the Department from its origin up to that time. These were shown for 
the most part in connection with the different divisions issuing the same. A large 
number of the Department publications were distributed freely and were evidently 
appreciated. 
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Sin : I -have the honor to transmit herewith a report on the work of 
the Weather Bureau during the year 1893. 
Very respectfully, 

Mark W. Harrington, 

Chief. 

Hon. J. Sterling Morton, 

Secretary. 



WORK Or THE YEAR. 

During the current year the work of the Bureau has been carried on 
successfully and the expenditures kept well within the appropriations. 
The reduction in total cost of maintenance is about 10 per cent, and 
the estimates for the present fiscal year have been correspondingly 
reduced, with the confident expectation that,- while more economically 
administered, the service will lose nothing of its value to the public nor 
have its efficiency impaired. 

reorganization of bureau force— results. 

A general reorganization of the Bureau, however, has been effected, 
with the satisfactory result of eliminating discordant elements, sys- 
tematizing the work, and establishing harmonious and concerted efforts 
to increase the value of the service to the public. This readjustment 
added largely to the labors and responsibilities of certain divisions 
without corresponding increase of working force. In order to afford 
all proper guaranty of success and honesty in the disbursement of 
funds and care of property, important changes were made in the pur- 
chasing and disbursing divisions, the general effect of whichis to have 
all matters relating to property and funds receive the indorsement of 
two independent officers. 

In January, 1893, the entire force of local forecast officials and 
observers was brought within the classified service by Presidential 
order, and since that date all appointments to such force have been 
made through the Civil Service Commission. While 19 persons 
have been separated from the classified station force during the period 
covered by this report, but three requests have been made for certifi- 
cations during the same period. This, of course, has somewhat embar- 
rassed the service in its general station work; yet in furtherance of 
the policy of the Bureau to reduce the station force to the smallest 
possible number consistent with efficiency, every effort has been made, 
by a judicious placing of the present force, to maintain the high standard 
of station work. 
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The purely executive work of the Bureau, heretofore occupying the 
attention of a separate and distinct division of the office, has been 
added to the duties of thechief clerk ,* other work not considered execu- 
tive has been subdivided and variously assigned to the proper branches 
of the office. This change has not only resulted in the discontinuance 
of the executive division, V. but has also permitted a more satisfac- 
tory conduct of the business of the office. 

DIVISIONAL DUTIES Af THE CENTRAL OFFICE, 

The work of the central office is at present subdivided as follows : 

Chief ClerWs Office,— UmX&v the immediate supervision of the chief 
clerk. Herein are performed the usual duties of the chief clerk as 
prescribed by the statutes, and ait work pertaining to the general 
in ana genient of sta tion s, general corresT>ondenee, the supervision of 
printing and publications, and the direction of the. captain of the 
watch and the force on duty under him. 

Forecast Division,-— blinder the Immediate supervision of the assistant 
chief of Bureau. Twice a day the reports received in cipher are charted 
on the daily weather map. This division has charge of all forecasting, 
exercising general supervision over the work of all local forecasters. 
Subdivisions of this division are river and floods section, the telegraph 
room, storm signal stations, and lake marine ser^^^ - 

Records Division. — Under the charge of a clerk of class 4. Examines 
and checks all meteorological forms, computes normals for use in the 
forecast division, and prepares the data used in the Monthly Weather 
Review. 

Accounts Division. — In charge of a clerk of class 3, acting as assistant 
disbursing officer; Has in charge the disbursement of all funds appro- 
priated for the Bureau, 

. - Simply Division.-— Is charged with the purchase of all supplies neces- 
sary for the work of the Bureau, the supervision of contracts and the 
issue and transportation of supplies, and the checkingof property returns 
showing the ^ accountability of observers for public property. 

_ State Weather ' Service Division. -^Jl^s mle charge of all matters per- 
taining to the selection and equipment of voluntary stations and the 
distribution of temperature and weather signals. 

Publications Division.— Is, as its name implies, concerned with the 
publication, issue, and distribution of all weather maps, ST)ecial circu- 
lars, reviews, bulletins, and miscellaneous printed matter. 

Instrument Seetion,— Attends to the standardizing and maintenance 
of the instrumental equipment of stations. 

The ^ Xi6rar^.=— Consists of nearly 15,000 books and nearly 5,000 pam- 
phlets. The bibliography -of meteorology comprises more than 65,000 
titles. 

The Monthly- - ■ Weather : ■ Review .^Contain s- tabulated statements of 
meteorological conditions for the period of one month, and also serves 
as a means of acknowledgment of the reports of some 2,500 voluntary 
observers in the United States, a copy of the Review being furnished 
each observer.. 

In all, 183 persons, when the rolls are full, are employed in the 
Bureau at Washington. Three of this number (the inspectors) are, 
however, employed the greater portion of their time away from Wash- 
ington. To perform the scientific and clerical duties, 107 persons are 
necessary) 92 of these are in the classified service. 
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FORECAST OFFICIALS. AND OBSEBTEKS. 

At the present elate the regular (classified) observing force of the 
Bureau consists of 80 local forecast officials, iat $1,500 each per annum, 
and 269 observers, at salaries ranging from $600 to $1,400 per annum. 
In addition to this force there are employed 4 persons (telegraph- oper- 
ators, etc.) who are not regular observers, but whose duties involve one 
or more observations daily. 

The number of local forecast officials is limited by law, and the pres- 
ent number is far below that needed. The value of these officials to 
the local interests of the communities in which they are serving is well 
known and highly appreciated, as shown by the increasing demand for 
such services. 

In addition to the force of local forecast officials and observers a num- 
ber of stations are employing messengers and special (temporary) assist- 
ance. In many cases these employees, whose monthly compensation 
averages about $25, are hired for a portion of the y ear oiily-— -that is, for ; 
the busier season of the year. It is intended to gradually lessen the 
number of persons thus employed; and to this end the services of 28 
have been discontinued during the present year, while a further re- 
duction is contemplated. 

It is gratifying to state that within the past year there has been a 
very thorough readjustment and equalization of salaries of the general 
observing force. The transfer of these men from the Department of 
War to the Department of Agriculture brought with it a complicated 
and unclassified pay account, incident to the military rank, station, 
and other conditions governing this force while it was serving as an 
enlisted corps. The introduction of a classification more in harmony 
with that of a civil branch of the public service, with a limited appro- 
priation, was a difficult task to accomplish; but the classification, as 
finally agreed upon and now in operation, is, in the main, quite satis- 
iactory and involves but 9 grades of pay, as against 42 under the old 
. system..- - 

Experience has demonstrated that military management and disci- 
pline are not essential to an efiicient weather service, and it is grati- 
fying to report that the present civilian management has found no 
difficulty in maintaining the necessary stations at the most isolated 
points. The employees of the Weather Bureau, with very few excep- 
tions, have performed their duties with absolute promptness and 
fidelity, and to the faithful and intelligent execution of the arduous 
labors of the observing force must, in the largest measure, be ascribed 
the high standard of efficiency which has been attained hy the national 
weather service. 

OBSERVING- STATIONS. 

There are at present in operation 156 regular (paid) stations of the 
Bureau. During the current year 3 new stations were established at a 
moderate cost, while 14 were discontinued as useless for the purposes 
of the Bureau, thus effecting a material reduction in the general expen- 
ses of the service. 

Of the 156 stations now in operation, 60 are located in rooms fur- 
nished free of cost to the Bureau for occupancy (47 in Government 
buildings and 13 in buildings owned by corporations or individuals), 
while 96 are located in quarters for which rent is paid from the funds 
oftheBureau. 

The importance of the regular inspection of the observing stations of 
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the service caii not be overestimated. These inspections involve a 
close scrutiny and report upon the general work of the stations of the 
Bureau j an examination into the exposure of the meteorological instru- 
ments; the preparation and dissemination of forecasts, maps, bulletins, 
etc.; the care and ;- safety of public property; the conduct and value of 
services rendered by the personnel of the observing force, etc. 

Seventy stations have been inspected during the present calendar 
year.-... 

The meteorological work pertaining to the Pacific coast has continued 
to receive the attention this important section. Every effort 

has been made to Increase the usefulness of the service there 8 It is 
hoped at some date in the future to have an official of high rank sta- 
tioned iri San Francisco in addition to the local forecast official. 

This service continues to send daily cablegrams to the French mete- 
orological bureau at Paris, containing marine data obtained from the 
logs of incoming vessels, the position of areas of highest and lowest 
pressure in the United States, and data from two selected stations in 
the Canadian maritime pro vinces. 

BUREAU EXHIBIT AT WORLD'S FAI1X. 

The official in charge of the instrument room was assigned as special 
kgent in charge of the Weather Bureau exhibit at the World's Coium- 
bian Exposition. The exhibit aimed to set forth all the characteristic 
features of the work of the Bureau. The general climatic conditions of 
the United States were shown in a series of 42 finely executed normal 
charts, compiled from the long series of observations in possession of 
the Bureau. 

The complete work of receiving telegraphic weather reports and the 
preparation of daily forecasts of the weather therefrom was fully shown 
and illustrated by the actualpreparation and printing,_lithographically, 
of a morning weather map for distribution among the visitors. 

In addition to these features there were exhibited, in continuous and 
actual operation, each of the instruments used by the Bureau in pro- 
curing automatic records of the weather conditions^ also many other 
typical instruments employed by meteorologists in general. 

During the time the exhibit was open to the public, exx)erienced 
employees of the Bureau were always on duty to give verbal explana- 
tion t& visitors respecting all the details of weather forecasting, the 
operation of in struments, and all other points connected with the work 
of the Bureau. By this personal attention to those interested it was 
possible to impart to a very large number of people correct ideas of 
the real work being done by the Bureau, and this information excited 
the highest ap-preciati^ 

themselves to that effect in the most emphatic way. 

INTERNATIONAL METE OltO L O GrI C AL CONGRESSES. 

The Official International Congress of Meteorologists, which it was 
hoped would have been held at Washington in August, had to be 
abandoned, t>wing to eauses which need not be given in detail here. 
As a substitute therefor a congress of meteorologists was held at Chi- 
cago August 21 to 24. Many papers of great importance were }) re- 
sented from the leading meteorologists of the world, making a valuable 
contribution to the science of meteorology. The Bureau has un dertaken 
to publish these memoirs, and copies will be duly distributed to authors 
and public libraries. 
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At the -International Meteorological Congress lield at Munich, August, 
1891, an international meteorological committee was appointed, with a 
representative from-- each of the leading meteorological services of the 
world. The Chief of the Weather Bureau is one of the members of this 
committee. It is the -prime object and purpose of this committee to 
make the work of the different meteorological services as uniform as 
practicable and to promote cooperation among the various services on 
nit important questions. A communication from the chairman of this 
committee, Dr. H. Wild, of St. Petersburg, recently received, proposes 
a meeting of the committee at some central point in the summer of 
1894. At this meeting will, in all probability, be discussed the gen- 
eral subject of agricultural meteorology, in accordance with the propo- 
sitions of Messrs. Wild and Harrington at the Munich conference; also 
the matter of a more complete and uniform method of observing clouds. 

SEASONAL, FORECASTS. 

The subject of seasonal forecasts has not heretofore been consid- 
ered profitable for discussion, but an attempt which has been made 
within the past two or three years by the meteorological service of 
India in this direction indicates a path, by which useful results can 
perhaps be reached. This matter is receiving the careful attention of 
the Bureau, and when it is believed that predictions of this sort can 
be made of value, the attention of the scientific force will- be directed 
to the subject with the hope of improving the forecasts. 

Prof. Bigelovv continues his studies of magnetism with sufficient 
prospect of success to justify the time and labor expended* 

DEATHS BY WIND AND LIGHTNING. 

Statistics showing deaths by high wind and lightning have been 
prepared as in former years. The loss of life by wind storms has been 
very great as compared with other years, the number of deaths from 
that cause during the last four years being as follows: 273 in 1890, 
108 in 1891, 190 in 1892, and 399 in 1893. The loss in March and :' 
April of the past year was especially great— 96 and 174, respectively, or 
more than 67 per cent of the whole. 

ADVISABILITY OF EXTENDING THE FIELD OF OBSERVATION. 

In the Monthly Weather Be view opportunity has been taken to 
explain how the movements of the atmosphere, with its storms, cold 
waves, frost, etc., illustrate the mechanical processes involved. This 
review contains a running series of notes and explanations intended 
to throw such light upon atmospheric phenomena as must eventually 
improve our methods of weather prediction. The conclusion, long 
since derived from other sources, that the area covered by our daily 
map is too small to allow of sufficiently com x>r eh en si ve studies, is now 
again eon firmed, and every means should be taken to extend the map 
so as to cover Mexico, the West Indies, and Central America on the 
south, and to extend as far north as possible into Alaska and the 
Aleutian Islands and west to the Hawaiian Islands. 

YEARLY VOLUME OF METEOROLOGICAL DATA. 

A very important work of the year, so far as the results affect the gen- 
eral public, was the preparation of the manuscript for the yearly volume 
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of meteorological data, authorized, by the concurrent resolution of Con- 
gress, dated February 19, 1893, The volume, consisting of 523 quarto 
pages, has since been printed^ but has not yet been received from the 
binder. It contains the results of meteorologicai observations during 
1891 and 1892 fro in upwards of 2,000 stations, u,nd has already proved 
of importance and value in the work of the office as well as to students 
and others seeking information as to the climatic conditions which 
obtain in the various sections of the country. 

RECOMMENBATIONS. 

Attention is invited to the necessity of a closer cooperation with the 
weather services of Mexico and the Bahamas. The need of full tele- 
graphic reports from the latter was clearly shown very recently. The 
disastrous hurricane of August 28 emphasized unfortunately but too 
well the value of telegraphic communication with the stations in the 
West Indies. 

In connection with the storm of October 2-5, 1893, there arose in the 
public press some comment as to the inability, of this' Bureau .to. - give- 
warning to communities on the Gulf coast. A year ago, when in Mex- 
ico, the chief made arrangements with the director of the Central Met- .; 
eorological Observatory to have an international exchange of telegrams 
on terms similar to those in operation between the United States and 
Canada; the Mexican service to deliver without expense to our ugent 
at the nearest point certain data and receive a return in kind.: Nego- 
tiations have, therefore, been resumed looking to a full and free inter- 
change of meteorological information. 

The suggestion is also made that a more efficient and satisfactory 
■distribution of railway forecasts could be made if the postal clerks on 
; mail trains svere intrusted with the display of signals and made respon- 
' sible therefor. This would require very little time on the part of the 
clerks, and the expense to the Bureau would be reduced to a minimum. 

Uniformity in publication and distribution of the reports of the State 
weather services is also a matter to which attention is respectfully 
invited. It is much to be desired that the various bulletins be uni- 
form in appearance, ami. that each State should appropriate a sufficient 
amount to cover the cost of publication. The observer should not be 
compelled, as now, in some eases, to print as a private enterprisa It is 
possible, that some plan of cooperation between this Bureau and the 
States in the matter of printiug the reports might be adopted to secure 
general and uniform publication. 

Attention is invited to the existing civil service regulation which 
permits the transfer of clerks from one Department of the Government 
to another. When such a transfer is made solely with reference to the 
work to be performed, it may be advantageous to the public interests | 
but such is not usually the case, and it is generally^ disadvantage. 
By the operation of this rule it is possible for an employee of any 
Department to secure transfer to another branch of the departmental 
service^ provided he may secure the consent of the head of the Depart- 
ment to which such transfer is to be made. Almost invariably, it is 
believed, such consent is obtained whenever sought, and frequently 
through the personal efforts of the influential friends of the employee. 
The result is that an employee whose services for years have been 
devoted to a particular class of work in a certain Department or Bureau 
(and whose value to that Department or Bureau is relatively great) 
secures a a transfer^ leaving a branch wherein he is experienced and 
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valuable to assume untried duties in a "Department or Bureau whose 
Appropriations ■permit" it to otier Mm advantages in a pecuniary sense, 
If the employee is worth more" money lie ought to be able to secure it, if 
anywhere, in the Bureau where he can render the most valuable service ; 
and where his superiors can not so reward him, it is due to the inelastic 
system which now prevails, and which is so discouraging to legitimate 
ambition and individual effort. 

In view of the present faulty and unsatisfactory system of filing the 
correspondence of the office, plans for an improvement therein have- 
received due consideration , and in another paper suggestions have 
been made for simplifying this work. At present there are five or six 
"■- different files of letters, and it is proposed to reduce this number to at 
most two files. 

The present locations of inspectors (Nashville, Boston, and Detroit) 
not only render the movements of these officials expensive, but necessi- 
tate delays in inspection of stations at distant points. Therefore it 
has been suggested to the Secretary of Agriculture, with a view to 
economy, that the country should be divided into three inspection dis- 
tricts r (1) The lakes, New England, and Middle Atlantic "States ; (2) 
including the central valley to the Rocky Mountains ; and (3) to include 
stations west of the Eocky Mountains : placing an inspector at a cen- 
tral point in each of the three districts. 

FORECASTS. 

THE DAILY WEATHER MAP. 

The daily weather map is now issued at 72 stations of the Weather 
Bureau outside of Washington, D, 0-, the issue on November 1, 1893, 
being 8,807 copies, or over 2,506,000 copies annually. 

These maps, showing the weather conditions of to-day and the prob- 
abilities for the morrow, are given the widest possible circulation with 
the means at hand. As a means of disseminating forecasts and the 
weather conditions which obtain over a large area of country, the map 
is much superior to any process yet devised; there is this objection, 
however,; viz> that in its present form it does not reach the masses. 
The ideal system of distributing the information collected by the 
Bureau is one which would place the daily weather map in the bands 
of the reading public at an early hour, through the daily press or other 
medium. It is believed that present efforts "should be directed towards 
the reproduction of a legible map in the daily papers, which shall con- 
tain the forecasts and such other climatological data as may be of 
importance to the community in which the paper is printed. Efforts 
in thi s direction ha ve been made heretofore and with great success for 
a limited period, but in some cases the ground thus gained has been, 
lost through causes beyond the control of the Bureau. Rivalry has 
not only aided in the ijublication of maps in the daily papers, but in 
many cases it has been the cause of discontinuing them. Eecent 
efforts to secure the publication of the maps in large dailies under a 
contract seem to warrant the belief that if the publication can be 
made exel usi ve it can be done for a u ominal sum. The importance of 
the subject warrants . careful consideration. 

There has been but little change in the number of stations issuing 
maps and bulletins since last report, but it has been possible to secure 
the material and supplies now used in sueh work at greatly reduced 
prices as compared with those of last year, thus enabling the Bureau 
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to maintain its large daily issue witli less expenditure of money than 
ever before, : ; 

Minor improvements in the mechanical details of map -making are 
being constantly suggested to the officials charged with this important 
duty. 

OFFICIAL EATINGS. 

While ofhci al ratings continue to be taken and are found to be 
guides to the chief of the forecast division and the prosecution of the 
work, and while the present ratings are in nowise inferior to previous 
ratings, yet it has become so clearly evident that these percentages are 
not true exponents in every respect of the success of the forecasts, and 
as they^^ of the forecaster in his ardu- 

ous and hurried work, the policy of the office this year haSf been to 
encourage the forecasters to make their forecasts with more freedom, 
keeping less in mind their ratings than the satisfaction of the public. 
This, it is believed, has had a useful effect, in that it has rendered the 
forecasts more intelligible to the public, leaving the forecaster, as it 
necessarily does, more free to express his own estimate of the approach- 
in g weather conditions. The official ratings for 1893 are given in Tables 
I, II, III, IV, and V, which follow : 

Table-" L— Percentages, of verifications of 8 p. m. 24-hour forecasts for the year ending 

December 81, 1893, ' 





January. 






ebruary. 




M arch 










April 








6 
































u 

3 ■ 














.-£ 
P - 










1 




--States. 


u 


+=> 
ej " 




t- 










ci 


<u 












■ c - 


u 

_ o 


g 


<£ 




1 




a> 


. h 

- Gi- 


.2 








5 ■ 






■r: . 

t. 






rC 




-ft 


IS " . 




ft 


IE 








■ ft 








- 2 - " 


a 






. "0 


B 


t 


1 


B 








1 - 


a - 




X/ 




o 

■O 








- o 
Q 


>■ 


H 


c 
C 








H 


o 


Maine . .. ... . . .... ........ 


92-3 


71 '9 


84-1- 


89 


•6 


94 -3 


91 5 


78-4 


95 5 


85 


-2 


80 




77*3 


82-5 


Xcw Hampshire ... . . . . . 


86 1 


76 -5 


82 -3 


91 


1 . 


90 -4 


90*8 


86-5 


_ 93 -9 


89 


•5 


89 




. 84 *7. 


87*3 


Vermont. . . ... . , . . . . . 


83 -5 


74-2 


79 -8 


94 


6 


82 -5 


89-8 


90 


91*9 


90 


■8 


91 




86 


89 


M_assac.hu setts .. 


85 -5 


84 *5 


85 -1 


92 


9 


92 9 


92 -9 


85-2 


■83*9 


84 


-7 


83 


■3 


90 -3 


86-1 


PJiode Island 


80 


85-5. 


82-2 


92 


■9 


87 -5 


90 -7 


84 -5 


87-1 


85 


■5 


83 




92*3 


86-7 


Connecticut .... .... . .". 


83-2 


88 -7 


' 85 "4 


92 


9 


94 -6 


93*6 


84 -5 


86-5 


85 


■3 


78 


*7 


- 87- 


82 


K as tern New York .... 


90 -3 


87 -4 


89-1 


89 


0 


96 -4 


92 -3 


89 


77 *7 


84 


■5 


88 




81 


85-2 


Western New York . 


83-2 


95 -5 


88-1 


92 


5 


-91 -1 


91-9 


91 


79 


86 


-2 


82 


■3 


80 


81 -4 


Eastern Pennsylvania . . . 


84-8 


95*2 


89 


88 


6 


88-6 


88-6 


94 -8 


75 '8 


87 


2 


87 


■3 


69 *7 


80 "3 


Western Pennsylvania . . 


73 -5 


95 -2 


82-2 


80 


4 


86 8 


86 -6 


91 6 


82 *6 


88 




77 


-7 


89 *7 


; 78 9 


New Jersey. . ............ 


87-4 


96-1 


90 -9 


■ 87 


9 


-.91 -I 


89 -2 


93-9 


_82-3 


89 


■3 


89 




82 


86 6 




84 -2 


94-2 


88 -2 


86 


8 


92-9 


89-2 


97 -1 


80 -5 


92 


•9 


80 




72 -7 


77 1 


Maryland . 


70 -4 


89 -7 


83 -5 


81 


■3 


93 -9 


88-1 


87 -1 


82 -9 


85 


•4 


78 


-3 


70 -7 


75 -3 


District of Columbia . . . . 


81- -6 


78 '4 


80 -3 


80 


8 


90 -4 


88 -2 


90 3 


83 -9 


87 


•7 


80 




66 -7 


74-7 




80-3 


86'5 


82 -8 


82 


■1 


88 6 


84-7 


88 -1 


77*7 


83 


-9 


83 


7 


75 


80 *2 


North Carolina 


84-5 


76 -8 


81-4 


83 


2 


84*3 


83 -6 


84 -5 


87-7 


85 


■8 


82 


i 


76*3 


79-9 


South Carolina .......... 


92 -9 


73 -9 


85/3 


80 


'7 


73 -6 


77-9 


83 -9 


89 -7 - 


8S 


2 


86 


7 


80 -7. 


84*3 


Georgia-.-. .. 


95-8 


76 -1 


87 -9 


80 


4 


78 -9 


79-8 


87*4 


.92 -6 


89 


*5 


82 




88*3 


81 -5 


Eastern Florida- — — . 


88 -4 


80 -6 


85-3 


87 


9 


88-2 


89 


89 -4 


90-3 


89 


8 


80 


*3 


93*7 


85 ■?- 




99 -4 


82 -6 


92 -7 


71 


4 


82 1 


-75-7 


88-7 


91 _ 


88 


6 


86 




96-7 


90 -3 




92-9 


86 -5 


90-3 


78 


0 


65 


73 -2 


81 

75-2 


91 


85 




85 


3 


90*7 


87 *5 


Mississippi . . . ... . . .-v. 


87-1 


86 -5 


86*9 


73 


2 


80 -7 


76-2 


89 


80 


7. 


90 




89-3 


89 -7 


Louisiana. .. . . . . . ... . . . 


82-9 


86-8 


84-5 


73 


6 


76 -4 


74 -7 


84 -5 


83 *2 


83 




85 


3 


90 -7 


87 -5 




S3 -2 


77 -7 


81 


80 




87 - 9 


83 -2 


89-7 


89-*7 


89 


7 


87 


3 


83 -7 


85 *8 


Arkansas 


81 -3 


66 -8 


75-5 


SO 


7 


87-1 


83 -3 


82*3 


81 


81 




87 


7 


86 -7 


87. 0 


Tennessee . ... . ... -. . . . . 


90-3 


72-9 


83-3 


82 


5 


85 -7 


83 -8 


90 


84*8 


87 


9 


79 




78-7 


78 -9. 


Keiitucky 


-75-8 


74 -o 


75 3 


81 


6 


91*1 


87 -2 


91 6 


82*6 


88 




80 


3 


85 *7 


86*1 


Ohio '. 


79 -7 


82 -3 


80 "7 


88 


2 


82 9 


87-1 


88 -4 


75 -8 


82 


4 


. 78 


3 


75:3 


76-1 


West Virginia. . . . . . . . 


67 7 


87 -1 


75 -5 


82 


9 


92 -9 


86 -9 


85^5 


81*3 


83 


8 


-75 


7 


84*3 


80-1 




77 -l 


76-8 


77 -. 


88 


6 


84-3 


85 9 


92 -9 


83*5 


89 


1 


83 


3 


. 81 . 


82 - 4 


Illinois .................. 


7-7:1- 


-77-7 


77-3 


91 


4 


86 -1 


89-3 


90*3 


85 *5 


"88 


4 


78 


7 


82 


80 


Lower Michigan . . ....... 


8(1 *-3 


65 -8 


74-5 


85 


7 


90 -4 


87 -7 


87*1 


87 '1 


87 


1 


84 




93*3 


87.7 


Upper Michigan . ........ 


78-1 


81 


79 -3 


-78 


2 


76 -8 


77 -6 


73 2 


89" 


.79 


5i 


82 


7 


91 


86 


Wisconsin . . . . 


77 -1 


75-2 


76-3 


89" 


6 


72 -9 


82 9 


90 


m -9 


90 


8 


75 


3 


77 


76 


Minnesota........... 


79 


75-5 


77-6 


83 


9 


81-8 


83-1 


85 -2 


88 -1 


86 


4 


67 




78 *7 


71*7 


Iowa l. ....... ... . . . .. .... 


79 


80-5 


82 


91 


4 


80*7 


87-1 


87 *4 


86 -8 


87 


2 


79 


7 


82 


80*6 


Kansas ... . 


90 "6 


65 -5 


80-4 


86 


4 


82 -1 


84 -7 


79*4 


70*3 


75 


8 


85 


3 


69 3 


78*9 
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Table I.— Percentages of verifioai'wns of 8 p. m. 24-hour forecasts for the year ending 
December 31, 1893— Continued. 





January. 


February. 


March. 


April. 






© 






0 






© 








.© 






btates. 




u 






atur 


© 




atur 


© 


Eh 






© 






© 






® 


© 


.9 


© 


© 


.9 


_ © 




S-i 

© . 


.5 






£ - ; 












•a 






- A 




Ph - 


13 










S 


© 


a 


,1- 


© 


-a 


a - 






3 


2 










© 




© 

H 


© 
Q 


J* 


© 

H 


o 

U - 






o 
H 


o 
O 






89 -7 


81-3 


86-3 


95 -7 


82-1 


90-3 


84 -2 


70 -6 


78-8 


88 


3 


78-3- 


84 


•3 




80-6 


80 -3 


80 -5 


92 -1 


83 -6 


88-7 


80 -3 


81 -3 


80-7 


"78 


7. 


76 


77 


*6 




88 -7 


64-8 


79 -1 


84-8 


84 -G 


84-6 


83 -5 


73-5 


79-5 


90 


3 


86-7 


88 


•8 


North Dakota... ......... 


82 -9 


75 *5 


79-9 


77 -9 


86 *4 


81-3 


. 78 "7 


77-1 


78-2 


80 




89 


83 


■6 




84-2 


82-9' 


8 i -7 


97 5 


81 -4 


91 1 


82-6 


71 -9 


78-3 


78 




85 


80 


•8 




83 -8 


80*8 


82-7 


86 : 


85-5 


85 -8 


86 -4 


84-1 


85 -5 


.82 


9 


82-5 


82 


•7 



States. 



May. 



Maine ................. 

N ew Hampshire ....... 

Vermont . ... .. ... . 

Massachusetts .... ... . . 

Rhode Island .......... 

Connecticut . . ... 

Eastern New Tort 

Western New York . . . 
Eastern Pennsylvania . 
Western Pennsylvania 

New Jersey 

Delaware 

Maryland . 

District of Columbia . . 

Virginia . . 

North Carolina. .. . 

South Carolina . . - - - 
Georgia .. .. -\ . .. 

Eastern Florida ....... 

Western Florida. ...... 

Alabama ... ... - . — - - . 

Mississippi . ........... 

Louisiana . .... 

Texas 

Arkansas . . . .. ... 

Tenuessee . . . '. — 

Kentucky ... 

Ohio.... 

West Virginia ......... 

Indiana 

Illinois ............... . 

Lower Michigan .. .. 

Upper Michigan . ...... 

Wisconsin - - - 

Minnesota. . . .... . ... . . 

Iowa . 

Kansas ... . ... .. . — 

Nebraska 

Missouri 

Colorado. ....... ....... 

North Dakota . . ... . 

South B;ikota. . . ... . . . . 

Average . ........ 

ag- 93— 



78-7 

84- 2 

88- 7 
83*9 

84 -5 
82 -6 
93 -9 

80 •',} 
93-5 

82- 6 
88 -7 
95 -2 
92 -3 
88 -7 
89 

85 -8 

85- 5 

82 -9 
93-9 
93-5 
85-5 
84-8 

83 -5 
83 -2 
68 -7 

83- 9 
85 -5 
76-1 

82- 3 

83- 5 
80-6 

89- 7 
69 

72-3 

73 5 
78-1 
75 -8 
76 *8 

81 -3 
59 

74 -2 

73 5 



82-6 



82 -4 
85 -9 
85 *8 
88 "2 
86-1 
84-7 
91-4 

82- 8 
91-8 
801 
91 -8 
94 -2 
93-3 
86-8 
87 4 
90 -1 

83- 3 
81-8 
88-3 

84 '8 
86-1 
85 

86-4 
87 -6 
80'1 
80 '2 

85 -3 
78-8 
76-7 
85 -7 
83-4 
88-2 
77 -2 
80-4 
83 
81 
86 
82 



80 -9 



June. 



74 

74 -7 
77-7 

87 

77-7 
87-3 
85 -7 
.87 -7 
<91 -3 
88 '7 
95 

93 -3 
92-7 
88 
86 
78 
78 
81 
90 
76 
79 
79 
83 



83 



•3 
•7 

-3 

■7 
•7 

•7 

•3 

■7 
■3 
■7 

79-3 
85 -7 
86*7 
90-3 
80 

81-7 
69 -7 
83 *3 
88 -7 

81- 3 
83 

89-7 
77-7 

82- 7 



84-7 83 -5 81 



61 -3 

80 

79 



74-7 
82-3 

79- 3 
84 -7 
75 *7 
79 -3 
85 

81:3 
80 

80- 3 
88 

90-3 
84-3 
98 
93 -3 
84 
87-3 
88 
90 3 

83 "3 
80 

79 -7 
82 -3 
75 -7 

7 
7 
3 

73 -7 

84 -3 
70-3 

72- 7 

73- 7 
73-7 

80 -3 
82 

82 -7 

81 '7 



82-' 



68-9 
76-8 
78-2 
82 -2 
76-6 

82 -3 
84 -3 
84 -3 
88-7 

83 -5 
88 -7 



•3 
■5 
•2 
'3 
■4 
■3 
■4 
89-1 
78-9 

78- 6 

81 '9 
86*1 
77 9 
83-7 
85-1 
88 -7 

77- 5 

82 -7 
69-9 

79- 1 
82 -7 

78- 3 
81-9 
86'6 

79- 7 
82 '3 



Julv. 



81 -3 
74-2 
67-7 
68 '1 
81'9 

80 -3 

82 -9 
86-1 

81 -3 
73 "5 

85 -2 

84- 8 
81 
81 

86 -5 

90 - 

81 -3 

82 -6 
76-8 
71'6 

82- 3 
81 

85- 2 
86*1 

82 *6 
88 -7 

83 *2 
83 -9 
79 -4 

83- 5 
81-6 
81*3 
82*6 
80*6 
82*6 
90 

86*1 

80 

91 

91 .6 
85 -2 
79 *7 



71 
71 

75 -8 
75*8 

77 -7 
76-5 

75- 2 
74-5 
78*4 
08 ; 4 

83 -2 
87*1 
80*3 
74 -2 
81*9 

76- 5 
80 

79-4 
95 -2 
92*3 

84 "8 
79 

86 *8 
85-8 
83 2 
88 '4 
82*9 
77*7 
81 

82*6 

81 

78 -7 
69 

79*7 
8L*3 
80*6 
81 

77- 4 
83*2 
73 *9 
70*6 
66 '5 



79 -3 



77 -2 
72*9 
70*9 
71*2 
80-2 

78 '8- 

79 -8 

81 -5 

80 -1 
71-5 
84*4 

85 *7 
80 "7 
78 -3 
84-7 
84 -6 
80*8 
81*3 
84 *2 
79*9 

83 -3 
80 *2 
85*8 
86 

82 -8 
88*6 

83 -1 
81*4 

80 

82 -9 
81*4 

80-3 
77 '2 
80-2 

82 -r 

86 *2 

84 1 
79 

87 -9 

84 -5 
79.4 
74 *4 



86 -5 

81 '8 

87 *4 
89 7 

88 *7 
81*9 

82 '3 
73 -2 
73 ■!) 
64-2 
6.8 -7 
69 -4 
67 -7 
75 -2 
67*4 
68*7 
80 
76*1 
59*4 
68*1 
69 

65*2 
50 -5 
08 *4 
68*4 
71-9 
72*9 
67 -7 

83 *2 
86 -8 
74-2 
73 *2- 
71*9 
72*6 

63 *9 
70 

65 *5 

64 "2 
75 -8 
77 -7 
77 *7 



80*9 73*8 
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Table I.— JF *er collages 1 of ' verifications of 8 p. m, M~lwur forecasls for the year ending 
December 31, 1898— Continued. 



states. 


September. 


October. 


November. 


December. 


Year. 


u 

© 

© 


u 

" d - 

U 

: O 
ft 

a 

© 

' E-T. 


**d 

©- 

1 

0 . 
Q 


Weather. 


© 

Is - 

-© 

Pi 

© 

- H 


Combined, j 


£ : 
& - 

© 


Temperature. 


- d 
© 

1 

P 


*H 

© 

> 

— 


Temperature. 


© 

"rS 

S 

- O 

Q_ 


© 

©- 

1*.- 


Temperature. 


**cJ 
© 

S 

0 

0 _ 

. 


Maine ....... .... 


--77 


3 


84 


3 


80 


1 


87 


■4 


78 '4 


83 


8 


79 


7 


86 


7 


82 


5 


76*5 


87 


7 


81 




83 




79 -4 


81 * 8 


New Hani ds hire 


81 


8 


79 


3 


80 


5 


85 


•5 


72 '0 


80 


3 


- 78 


3 


90 




83 




82 *6 


94 


5 


87 


4 


83 


0 


81 -9 


82 *3 


Vermont ...... ...... 


78 


' 


70 


7 


75 


1 


85 


'8 


71 -3 


SO 




81 


7 


83 


3 


82 


3 


88 *4 


94 


2 


90 


7 


83 


9 


80-3 


82 '5 


Mas s a c h u s etts 


82 


v 


"82 


3 


82 


5 


95 


■8 


87 *7 


92 


0 


.77 




22 




82 


2 


88 '4 


89 




88 


0 


85 


4 


88 -1 


84 *5 


Rhode Island 


77 




87 




81 




96 


■8 


90 '3 


94 


2 


76 


8 


93 


3 


S3. 


1 


87:1 


90 


8 


91 




"84 


5 


85-7 


85 


Ooiiiiectici.it _______ 


78 




84 




80 


4 


92 


•9 


91 


92 


1 


74 


3 


91 


7 


81 


3 


85 "8 


90 


8 


90 


2 


84 


4 


84 -9 


84 *€ 


Eastern New 3Tofk.. 


87 


3 


82 




85 


2 


91 


■3 


78 'i 


-80 




84 




93 


7 


87 


9 


88-1 


89 




88 


7 


87 


3 


83 -7 


85 H 


^V^epto'Ti !New TZ"ork 


80 


7 


77 


*7 


79 


5 


80. 


■0 


77 -4 


79 


3 


96 




94 




95 


? 


85 -8 


80 


8 


86 


2 


86 




82-9 


84 '8 


Eastern l J eunsvlva- 
























































82 




87 


*3 


84 


5 


93 


•5 


88-1 


&1 


3 


79 


0 


95 


7 


85 


9 


90 


90 




90 


1 


86 


4 


84 


85 '•' 
























































80 




81 




80 


■4 


87 


•7 


84 -5 


80 


4 


95 


3 


90 


7 


93 


5 


77 "7 


83 


8 


80 


2 


82 




82-6 


82 "3 


"NTpw .Tpt'qpv 

-_LN t_> \\ O C=l BCj ...... - . 


78 


3 


SO 




81 


4 


92 


•0 


88 "1 


90 


8 


81 


3 


97 


7 


87 


9 


90 '3 


93 


5 


91 


0 


EG 


•0 


85-9 


86 '3 


Delaware . . . . . . _ . . 


84 




88 


•3 


85 


7 


89 


■7 


90 *3 


89 


9 


82 




91 


7 


85 


9 


83 "2 


88 


I 


85 


4 


85 


0 


86 -7 


86 


Maryland ....... 

District of Columbia. 


81 


7 


94 




80 


0 


87 


'1 


88 "4 


87 


0 


84 


7 


87 


3 


85 


7 


84 '8 


85 




85 


2 


83 




84 2 




71 


7 


93 


•3 


80 


;> 


88 


■7 


83 "9 


80 


8 


85 




80 




83 




80 


80 


6 


80 


2 


82 


'2 


80 


gi .g 


Virginia ...... .... l-. 


80 


7 


93 


■3 


85 


7 


89 




83 "2 


80 


7 


86 


8 


90 


3 


87 


9 


81 *6 


80 




83 


4 


83 


•8 


83 


83 "3 


North Carolina . . . 


87 


7 


92 


3 


89 


93 


■5 


81 -3 


8S 


G 


87 


7 


85 




80 


0 




93 


2 


93 




85 


's 


82-3 


84 1 


South Carolina . . . » . . 


90 




98 


3 


93 


3 


93 


■5 


83 '2 


80 


■4 


86 




80 


3 


83 


7 


94 *8 


94 


8 


94 


8 


84 


■9 


83 -1 


84 "3 


Georgia. ..... ... . .... 


91 


3 


96 




93 


2 


89 


■4 


79 


85 


'2 


80 




87 


3 


86 


5 


89 '7 


90 


3 


89 


9 


85 


•6 


83 -8 


84 '8 


Eastern Florida. 


84 


■7 


99 


3 


90 


5 


78 


■7 


95 - 8 


85 


■5 


76 




97 




84 


4 




89 




80 


3 


83 


•1 


91 '6 


80 


Western .Florida 


89 


•3 


97 


•7 


92 


6 


100 




95 "5 


98 


•2 


93 


3 


91 




92 


•4 


00 1 


96 


8 


91 


6 


83 


■6 


91 


86 - 5 


Alabama ........... ^ 


88 




90 


■7 


89 


■1 


90 


•0 


86 '5 


89 




91 


7 


85 




89 




C* >7 
81 / 


87 


■4 


87. 


6 


84 


■4 


83 *8 


84 "1 


Mississippi . . 


91 




89 


■ 3 


90 


•3 


95 


■5 


82 - G 


90 


•3 


86 




85 


3 


85 


n 


91 "3 


85 


.0 


88 


9 


83 


*6 


84 -2 




Louisiana .... 


85 


■7 


90 




87 




91 




83 *5 


88 




88 


7 


82 


3 


86 


1 


95 '2 


85 


2 


91 


2 


84 


•1 


83-9 


53,1 


Texas . . ..... .'. . . 


96-7 


90 


"3 


94 


•i 


99 


•4 


80 -0 


91 


•9 


87 




83 




85 


8 


92 '6 


85 


3 


89 


3 


80 


'5 


83*9 


85 *4 


Arkansas . . ... ... . . . 


89 




85 




87 


■4 


90 


•8 


82 6 


91 


'1 


80 




80 


3 


80 


1 


94 -5 


86 


1 


91 


1 


83 


■9 




82 '4 


J.CiHIvBtSEC ............. 


90 


■3 


92 


•7 


91 


•3 


92 


■9 


80*6 


88 




85 




85 


3 


85 


■1 


88 -7 


89 




88 


■8 


84 


•3 


82 -8 


83 -7 


[Kentucky ........... 


93 


■3 


95 




94 




93 


■5 


83 "5 


89 


5 


95 


•7 


88 


3 


92 


■7 


87 -4 


92 


■3 


89 


4 


80 




84 -4 


85 ; 4 


Ohio ^ .... i 


80 


•7 


83 




85 


2 


91 


■9 


82 '6 


88 


•2 


90 


■3 


87 


B 


89 


1 


79 


90 


■3 


83 


■5 


84 




80 


82 *7 


vVest "V lrgima--.. - . - . - 


83 


'3 




■7 


83 


■9 


88 


1 


74 *8 


82 


-8 


82 


■7 


91 


■8 


80 


■1 


83 -9 


80 




82 


■3 


79 


•1 


■81-6 


80 *2 


Indiana. ... ... . - ... . 


85 




u 




84 




94 


■2 


78 -1 


87 


■8 


93 




87 


■3 


90 


•7 


83 -2 


86 


■5 


84 


5 


86 


•4 


81 *6 


84-4 


Illinois. ............ 


84 


'3 


78 


•3 


81 


■9 


96 


•5 


71 -9 


86 


■7 


92 


•3 


84 


•3 


89 


■I 


84-2 


82 


■3 


83 


-4 


86 


■2 


80 


83*8 


to wer Miehi gan .... 


77 




72 




75 




85 


'2 


80-6 


83 


•4 


78 


•3 


83 




80 


"2 


85*5 


94 


■2 


89 




82 


•7 


83-9 


83*1 


Upper Michigan 
Wisconsin . . . . — 


78 


■3 


78 




75 


■2 


70 


■5 


73-5 


75 


3 


86 


•8 


87 


■7 


86 


•9 


81 


86 
82 


■1 


83 




79 




79-8 


79*2 


89 




83 




80 


■9 


85 


'5 


72-0 


80 


•3 


92 


•7 


95 




93 


■6 


86 5 


•a 


84 


•8 


83 


■8 


79-8 


82 "2 


Minnesota . . . . - ..... 


92 




70 




85 


■0 


73 


-7 


73 "9 


77 


■4 


85 


=7 


83 


■3 


84 


■7 


84*5 


74 


■2 


80 


■4 


80 


•9 


77-6 


79 -8 


Iowa................ 


91 


•7 


89 


■3 


90 


■8 


90 


•3 


71 3 


82 


■7 


81 


•7 


92 




85 


•8 


82 6 


73 


■9 


79 


1 


83 


■7 


80-1 


82-3 




97 




75 


■3 


88 


•7 


90 


•1 


75*2 


87 


■7 


89 




85 


■3 


87 


*5 


97 -1 


74 


■8 


88 


2 


88 


■3 


74 *3 


82*7 


Nebraska . . . . .... 


90 


•3 


74 


•7 


87 


•7 


90 


0 


75-2 


84 


■4 


86 


•3 


84 


■7 


85 


•7 


92*6 


82 


■3 


88 


'5 


80 


■4 


76-6 


82 *5 


Missouii . . . . . ... ... 


82 


■7 


82 


•7 


82 




90 


•0 


r 82 -3 


87 


■3 


86 




82 




84 


■8 


87 -4 


79 


■7 


84 


■3 


83 


■9 


79-8 


82-3 




95 


•3 


77 




88 




92 


•6 


82 '6 


88 


0 


74 


•7 


80 


■7 


79 


^5 


94 -2 


75 


"8 


86 


•8 


87 


■3 


74-8 


82*3 


North Dakota .." 


87 


7 


70 


•7 


80 


•9 


84 


'8 


72-3 


79 


■8 


83 




89 


■7 


85 


*7 


82 -6 


60 


■6 


73 


■8 


82 


•1 


75-8 


79-6 


South Dakota. 


90 




73 


•3 


80 


■9 


88 


1 


74*2 


82 


■5 


82 


■7 


85 


■7 


83 


■9 


91 -3 


77 


•4 


85 


•7 


85 


■5 


76 -9 


82-1 


Average .... 


85 


6 


85 




85. -4 


90-2 


81 *2 


86 

" " '- 


■6 


85 




:_87 *9 


j 86 *2 


87 


86*2 


86 *7 


84 *4 


82 


83'4 



PACIFIC COAST DIVISION. 





January. 


February. 


March. 


April. 


States/ 




Temperature. 


i 




© 
u 

-ts- 

H 


© 

s - 

0 
0 




■ Temperature. 1 


© 

. 1 

0 

p 










© . ■ 

© 


. a. 

-a 

C- 
Q 


QJ 

% 
© 


f-i 

Pi ■ - 

a 

© 

H 


r-i _ 
© 

H 

© 

> 


© 
© 


Temper. 


© 

_g 
P 


North California. - 


92 


73-3 


84 *5 


87 1 


82*1 


85 1 
89*6 


S3 *2 


73 -5 


78 *3 


84 *7 




80 


South California. ........ 


94 


66 


82 *8 


97*9 


77 *1 


91 -6 


67*7 


82 


97 *3 


67*3 


85*3 
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86 *S 


93 *5 
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83 '1 
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Nevada-....-. ... ......... 
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80*3 


83 -9 
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79 «2 


84 -5 


66 -5 


77-3 


88*3 


65 


79 


Utah 


87-7 


76-7 


83 *3 


70 


73*2 


71 -3 


86-8 


82 '9 


85 *2 


78 


77 *3 


77 *7 




85 *8 


75 *7 


81*5 


73*3 


80*4 


76 -1 


74-5 


72*9 


73 *9 


83 *3 


68*7 


77*5 


"Washington 


84 -3 


78*3 


81*9 


72 *6 


75 *6 


73 *8 


79 


80 


79 '4 


82*7 


72*7 


"78 -'7 








89*5 


7i"3 


82 *2 


83 *2 


78*2 


81 *2 


83*6 


74*7 


80 


87*5 


73 


81*7 
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Table 1.— Percentage of vm-ific&tions \6j ? 8 p. m, 24-hour forecasts for the year ending 
December 81 } 1898— Continued . 

PACIFIC COAST DIVISION— Continued. 
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97 -7 
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84 -8 
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68-3 


: 81'7, 


88 '7 


81 '6 


85 -9 


96-3 
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i 
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Arizona....... .- 


93 '3 


60-3 


80-1 


97 '7 


67-1 


8.: 


•5 


97 




.73 "-7 


87-7! 


95 -2 


85 '2 


91 -2 


9^ 


•2 


77 '7 


87 -6 


Nevada ....... ...... 


96 


69 


85-2 


95 -8 


0 


9-4 


85 


■2 


86 




69-3 


79 -3i 


91 -6 


64-2 


80 -6 


91 -7 


69 -2 
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Utah........ ......... 


90 -7 


83.7 


87 '9 


98 -4 


64 -5 


8i 


■8 
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7 


08 


82-2 


88 -7 


68 -7 
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. 89 -4 
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90 '3 
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79-3' 


89 
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84 


92 
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85 


•2 


72*7 
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88-7 
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"81 -7 
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■2 


89 


3 


78 -3 


84 -9, 


80-3 


65-8 


74 -5 


83 


'I 
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92-5 


j- 70 -8 

1 


83 -8 

! 


93 -7 


70 '2 


84-3 


90 


8 
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88*3 


73 *5 
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Table II.— Percentages of justifications of wind signals for the year ending December 

81, 1893. 



Total number ordered. 


Justified 

as to 
velocity. 


Justified as to direction, j 


Cautionary. 


Storm. 7 


For 
easterly 
■winds. 


For 
westerly 
winds. 


Si 

p. « 

u g 

© ° 

g: 

S - 


Number of signals or- 
dered late. 


Percentage of justifica- 
tion. 


© 

© 

-d 
u 
o 
u 

©- 
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Justified 

as to 
velocity. 


Number ordered. 


J ustified 

as to 
velocity. 


Ordered. 


Justified. 


Ordered. 


Justified. 


Wholly. 


| Partly., 


Wholly . 


Partly.,' 


>»- 

- A . - 
> 


Partly. 


217 


137 


0 


197 


0 


0 


0 


217 


137 


0 


73 


53 


144 


144 


8 


5 


72 -3 


191 


154 


2 


184 


0 


0 


0 


191 
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o 


53 


47 


138 


137 


8 


18 


83 '2 


180 


131 


4 


159 


0 


0 


0 


180 


131 


4 


61 


54 


119 


105 


10 


10 


76-3 


338 


257 


21 


335 


63 


46 


13 


275 


211 


8 


143 
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195^ 


193 


. 21 


15 


83 -7 


225 


177 


19 
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122 


95 


13 


103 


82 


6 


94 


88 


131 


124 


14 


12 


83 -9 


128 


87 


0 


118 


78 


47 


0 


50 


40 


0 


53 


49 


75 


69 


23 


5 


70 -4 


36 


29 


0 


35 


30 


23 


0 


6 


6 


0 


12 


11 


24 


24 


24 


3 


63 -9 


94 


75 


0 


88 


0 


0 


0 


94 


75 


0 


79 


73 


15 


15 


7 


1 


82 


143 


93 


2 


136 


82 


59 


1 


61 


34 


1 


68 


64 


75 


72 


26 


15 


68 


336 


214 


2 


315 


156 


95 


1 


180 


119 


1 


177 


166 


159 


149 


5 


11 


74 -5 


300 


200 


19 


268 


148 


80 


12 


152 


120 


7 


113 


97 


187 


171 


33 


30 


71 -5 


244 


181 


12 


221 


64 


43 


10 


180 


138 


2 


73 


57 


171 


164 


26 


43 


74 1 


2,432 


1, 735 


81 


2. 268 


743 


488 


50 


1, 689 


1, 247 


31 


999 


901 


1,433 


1,367 


205 


168 


*76>3 



v Yearly percentage. 
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Table III,— Percentages of justifications of cold-wave signals for the yea}- ending Beeem- 

: : ~ ;..--/./" her 81, 1808. . " . 



! dumber of 
Month. i signals 
/ : ; ' ordered. 


Number verified. 


Number of 

cold- waves 
without) 
signals. 


Percentage 
of j usti.fi- 
cation. 


Wholly. 


Three- 
fourths. 


February ... . . . . . .. . . . . .-. . . . 295 

March .............. ........ ...... 224 

April 150 


300 
210 
180_ 
75 


40 
17 

: 1 : .17 
10 


3 
16 
11 

0 


56'2 
73*5 
84 

55 










October . ... . , 38 

November ... .. .... . . 229 

December. .... ..... .......... ........ ....... 427 


20 
136 
318 


4 
18 

22 


0 
0 
16 


60-5 
65-3 
76-9 


: Total .......... .... . ... ......... 2, 092 | ; 1, 290 


128 


46 


*68 '9 



* Yearly percentage. 

Table . iV.^Perceniag-eti of verifications of .forecasts - hi/ classes, for the year ending 

December 81, 1893. " ' ' 
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Temperature. 




"W eather. 


Temperature. 


-Month. 


Fair. 
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- -"■ ■ 






snow. 
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Per_ 
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No. 


et. of- 
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No. 
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ct. of 
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ot, of 
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et. of 
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Y6r - 




ver. 




ver. 
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yer.-- 




ver. 


Jan..... . . 


950 


.89-9 


: 346 


67 -2 


1, 049 


80 -4 


253 


831 


8 


-93 -8 


31 


68-1 


: 31 


83 1 






Feb....... 


527 


". 90 -7 


649 


82-1 


1.003 


87-1 


173 


76 -4 


17 


93 -5 


- 18 


83: -9 


41 


.72*7 






Miir . ... 


-598 


93 -7 


.704 


.SO -2 


1,015 


85-2 


287 


80 -n 


22 


91*8 


26 


70 


42 


97-9 


" " : 6 


"66*7 


Apr 


703 


. 88 -4 


557 


76 


891 


841 


369 


78-6 














May ...... 


- 1068 


88 


234 


77-6 


: 035 


83-3 


"667 


81 '9 


















June. . . ... 


■-. 767 


89-2 


493 


74-7 


852 


80-6 


408 


83 -7 


















Jitlv 


■ '748 


89-2 


554 


72 -4 


- 793 


82 -4 


509 


81 6 


""e 


-88 "-3 






"]9 








Aug 


m 


90 j 


638 


56-8 


"928 


04-3 


374 


-78*6 


-- 89 


75*2 






114 


- 72 9 






Sept -. 


921 


90 


339 


73-6 


691 


83-7 


im 


89-1 


43 


98-8 










Oct ..... 


.938 


95 1 


364 


77 "6 


959 


79 -7 


343 


85 -3 








30 


"i? 


i 5 -8 






Nov . . 


788 


93-3 


472 


71 1 


959 


88.-8 


301 


84-9 


"i 


'ioo" 


22 


58 -2 


ol 


92; 9 






Bee....... 


882 


89'8 


420 


81 -1 


1, 073 


87-2 


229 


81 -4 


17 


100 












[- Totals... 


9, 560 


*90 -4 5, 770 

". 


■*74-l 


10,848 




4,482 


*S2 


200 


*87 - 


98 


*C8D 


317 


*751 


6 


"*66 ; 7 



* Yearly percentage. 

Table V.— Percentages of " verifications of '24-hour forecasts by classes, for the year 

ending December \3l, 1893. ,. * 
: ; - __ [Pacific Coast division.] 



Weather, 



Month 



Fair 



Pain or snow. 





No. of 


Per cent 


No. of 




-v fore- 


of verifi- 


f ore- 




casts. 


cation. 


casts. 




: 168 


94 9 


42 


February . . .... . .". . . . 


116 


91 9 


78, 


March ... ..... . . ... . 


96 


92-5 


121 




126 


96-2 


84 


May .. .... .... .. 


165 


94 -6 


52 




189 


98 "4 


21 




, 201 


98-7 


16 


August . ...... ... . 


183 


98-4 


34 


September . . 1. . . . ." . 


164 


97 "5 


46 


October .... ..... . _ 


162 


98 5 


55 


November:. . . . . . . . . 


129 


96 1 


81 


December . .... 


. 130 


: 97 '6 


87 


Totals ....... 


1, 829 


• 90 -6 


717 



Per cent 
of verifi- 
cation. 



69-7 
70*6 
76 5 
74 5 
67 *5 
69. 
76*3 
69 -7 
74*8 
796 
82 -2 
74 -5 

• 74 *6 



Temperature. 



Warmer or colder 



No. of 
fore- 
casts. 



140 
141 
151 
124 
168 
162 
114 
151 
164 
191 
179 
156 



Per cent 
of veriii- 
catioii. 



■Hionary.. 



No. of 
-fore- 
casts. 



60 7. 


70 


92 6 


75 


53 


87 -7 


70 1 


66 


85 -2 


69-5 


- .86- 


781 


77 1 


49 


80-6 


68 "3 


48 


78-5 


75 


103 


85 


68 -9 


66 


83 -8 


65 '7 


46 


88-9 


66 -4 


26 


98 1 


.69 


31 


91 -6 


68 -8 


61 


85 -6 


* 69 4 


705 


* 85 1 



Per cent 
of verili- 
catiom 



* Yearly percentage. 
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FORECASTS,- STORM WARNINGS, AND COLD "WAVES. 

The attention of the employees of the Bureau has been fixed still more 
strongly than before upon the work of forecasting — the primary duty 
of the Bureau in its relation to the public. 

The forecasts from the 8 a. m. and 8 p. ni. observations have been >~ 
made as usual throughout the year, the separate States and districts 
for which they are made numbering 45 and covering the entire country 
east of the Rocky Mountains." The forecasts are made habitually for 
periods of twenty-eight and thirty-six hours, respectively, and for longer 
. period s when war ran ted . 

Storm warnings to lake and seaeoast stations and to the director of 
the Canadian ...meteorological service at Toronto, warnings of frost to 
the sugar, -fruit, cranberry, and tobacco regions, and warnings of severe 
local storms, cold waves, northers, and dangerous floods" to the threat- 
ened districts, have been issued whenever the conditions justified them. 

An unusually large number of storm warnings have been sent out 
during the year, and with marked success. The past. summer was one 
of unusual frequency in the occurrence of severe local storms and tor- 
nadoes, and warnings of the conditions favorable to these were given 
in nearly every instance. The cyclones of August 25-27 and October 
12-14 were of marked violence and followed an exceptional path, but 
the action taken by this Bureau to give notice of their approach was 
such that nearly every interest affected received ample warning, and 
hearty commendations were received from the people in the districts 
over which they passed. . 

The warnings of the approach of cold waves have also been unusually 
successful during the year, abundant testimony having been received 
of their increased value and the large amount of perishable products 
saved thereby. 

On July 1, 1893, the old forecast room, telegraph division, and river 
and flood room were consolidated into the forecast division and 
placed in charge of the assistant chief of the Bureau, thus enabling 
the Bureau to dispense with the services of a superintendent of tele- 
graph, at a salary of $2,000, and a professor in charge of the river and 
flood room, at a salary of $2,500. The superintendence of the wind- 
signal-display stations and of the lake marine section has also been 
assigned to this division. 

The staff of forecast officials has been assigned to this division, and 
during the months when they are not o a official forecast duty they are 
required to m ake daily, for practi ce, complete forecasts from the a. m. 
map, employing also a portion of their time in the investigation and 
preparation of reports upon practical meteorological problems that have 
been officially assigned them. It is expected that these reports, sev- 
eral of which have been completed, will be of great value as practical 
aids to forecasting. 

The system of giving each of the local forecast officials in the service 
a two months' course of instruction at this office in the preparation of 
the .charts in use here and in making forecasts for the whole country has 
been resumed, there being some of these who were recently appointed 
who have not yet had this valuable training. 

Arrangements have been made with the Light-House Board and the 
Superintendent of the Life-Saving Service whereby the keepers of the 
light-houses and life-saving stations on the Atlantic coast will telegraph 
this Bureau during the hurricane season the occurrence of heavy ocean 
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swells or other signs of the approach of hurricanes to our coast observed 
by them, these officials being exceptionally well located for this pur- 
pose. An ins tan ee of the value of these reports occurred during the 
hurricane that struck our southern coast m the latter part of August, 
1893, when a report of -a. heavy; ocean swell off Ty bee- Island, forwarded 
by telegraph by our observer at Savannah, was among the earliest 
intimations that we received of its approach. 

RIVIR AND FLOOD SERVICE 

The river; and flood service has been reorganized by putting the .mak- 
ing of the "forecasts of river stages and changes in the hands of experh 
eiiced observers at the principal river stations, assigning to each one 
a section of the river or rivers in his vicinity to forecast for. The 
observers are furnished with all the available data relative to the con- 
ditions of the rivers during the previous Hoods, and directed to make a 
•careful study of the same. They receive daily telegraphic reports of 
the stages of rivers and amount of rain nill throughout their sections. 
These, with their own experience and the aid of such rules as have been 
found to be of practical value in river forecasting will, it is thougiit, 
enable them to make more valuable predictions than have hitherto been 
made uiider the old system, and the familiarity with the local needs 
-will enable them to specialize m ore intelligently and distribute the 
warnings more effectively, 

The -""efficiency of the storm-warning system on the Great Lakes has 
been considerably increased by the establishment of 10 new 'display 
stations, and decided progress has been made in the work of ascertain- 
ing the set of, and charting, the lake currents. A large number of 
bottles have been hoated during the season for this purpose, and a pre- 
liminary current chart, as a result of the work for 1892, has been pre- 
pared and published. 

The in vestigation of the meteorological conditions that prevail over 
ihe Great takes has also been greatly extended, over 100 new volun- 
tary observers having been secured from among the masters of lake 
vessels. The collection of -the data hi relation to the currents and 
meteorology of the Great Lakes has entailed very little expense to the 
Governmeirt, and it is expected that it will prove of great value to the 
lake marine. 

REPAIR OF SBACOAS1 TELEGRAPH LINES. 

Under the head of maintenance and repairs of seaeoast telegraph 
lines the most important feature was the completion in July last of 
the telephone lines and cables connecting Thunder Bay and Middle 
Islands, in Lake Huron, with the Weather Bureau office at Alpena, 
Mich., thus permitting the establishment of display and vessel- report- 
ing stations on these islands. The line to Thunder Bay Island is iff 
miles long, inclusive of 3| miles of submarine cable; that to Middle 
Island, 13| miles, with^i miles of cable. J3oth lines were put in opera- 
tion July.*l4, 1808, and have worked without material interruption 
since that date. 

Extensive general repairs were made on the Tatoosh Island, Fort 
Ganby, and -IXatteras section s % r with excellent results, The work on the 
hrstmamed section consisted mainly in clearing out trails through the 
dense forest and underbrush to facilitate the movements of repairmen, 
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and in changing portions of the line to prevent damage from land- 
slides. Two additional repair stations were established along the line, 
which ? it is hoped, will greatly lessen the frequency and duration of 
interruptions as compared with last year, * The exceedin giy rough 
character of the country, absence of roads, prevalence of high winds, 
etc 6? render the efficient maintenance of this line a difficult problem at 
ail -'--"times," justified only by its great and growing importance to the 
shipping interests of Puget Sound and the Sorth Pacific coast. The 
following extract from the report of the inspector who visited Tatoosh 
Island last October may be of interest in this connection : 

Since September 1 all tug boats from the sound (Puget Sound) receive orders 
from their owners from this station by telegraph,- It- is a great advantage to "the 
shipping interests. -A large blackboard is in course of construction and - is to be 
placed on the bluif, and messages to lie written in iarge letters so that -they can b« 
read with a glass, thus saving time and expense to vessels passing in or out. Ship- 
ping reports, weather and vessels, are sent by telegraph three times a day to Port 
Angeles, Port Townsend, and Seattle.- A record of all vessels passing in or out is 
prepared by the observer. 

On the Hatter as section 1 ? 109 new wooden telegraph poles were put 
up, and the entire line given a general The chief opera- 

tor at Cape Henry reports that this work was done in an entirely sat- 
isfactory manner, and that the line is now in excellent condition^ except 
that (owing to the -damage done by the cyclones of August and Octo- 
ber last) .25 additional poles and 12 miles of new wire should be used 
to strengthen certain weak places. The south- shore end of the New 
Inlet (North Carolina) cable was lengthened by 122 yards, to prevent a 
threatened washout. The cable between Cape Henry and Gape Charles 
was broken duriiig January, Eiforts to recover and splice the broken 
ends having proved fruitless^ the honorable Secretary authorized the 
abandonment and subsequent sale of this cable, wliich, at best, had 
been of little direct value to the public service. The following extract 
from the chief operator's line journal, dated Cape Henry? September 
14, 1893, gives an example of some of the services rendered by the 
Hatteras line: 

By request of the commandant of the Noriblk navy-yard, the United States 
vxuisei Detroit was to-day iiagged and instructed by this office to return to Hampton 
Roads. The vessel was bound to Rio de Janeiro, Brazil, but orders had been issued 
by the Navy Department deferring the cruiser's departure until after her final trial 
trip. When the telegraphic order reached Hampton Roads and Norfolk the vessel 
was beyond the reach of communication by the usual methods, but upon Admiral 
Brown requesting the assistance of the Bureau in his efforts to overhaul the steamer, 
prompt action was r taken on his request, with the result that the Detroit was back 
in Hampton lioads at noon. 

The line from Titusville to Jupiter was prostrated and badly dam- 
aged by the cyclone of October 13. As the northern portion of this 
lin e had already been duplicated by a railroad telegraph line now under 
construction between Titusville and Jupiter, with the expectation that 
the entire distance would be covered by the road by February next, no 
expeiise: was authorized for rebuilding the Government line. Under an 
agreement between the Chief of the Bureau and the railroad company 
the latter has rebuilt the southern half of the line, with the privilege 
of using the same until its own wire reaches Jupiter, when the entire 
Government line can be put. up for sale at auction. 

Less extensive general repairs were also made necessary during the 
year on the Nantucket, Wilmington, and Point Eeyes sections. At this 
date all lin es are reported to be in good condition for the winter. 

The entire mileage of telegraph lines and submarine cables is 645, of 



104 REPORT OF THE SECRETARY OF AGRICULTURE. 

which im miles, in 3 sections, are on the Pacific coast ; 488 miles, in 
5 sections, on the Atlantic coast, and 1 section of 31 miles on Lake 
Huron. 

With reference to the other duties of the telegraph service, it may be 
mentioned that in making contracts for the present fiscal year a reduc- 
tion of abont 12J per cent was obtained on telegraph rates for the 
Bureau. : "\, 

STATB WEATHER SERVICES. 

The year 1893 has been one of much activity in State weather serv- 
ice work. Before the close of 1892, as^ stated in the last Annual :Report 
of the Secretary of Agriculture, State weather service organizations had 
been so extended as to cover the whole of the United States, the last 
service organized being that for Idaho. The entire field being thus 
covered, the work of the year 1893 has been in the direction of further 
developing and improving the services already in operation; 

That tha popularity and usefulness of the State weather service is 
becoming more fully recognized as the work of these organizations 
becomes niore generally: kiK>wn is attested by the fact that during the 
_pnst year the legislatures of New York, Penn sylvan ia, and North Dakota 
have made liberal provision for the support of their respective services. 
As New York and Pennsylvania had in former years made provision for 
their services, "the continued aid thus given is evidence of proper recog- 
nition and appreciation of the value of the work performed. The work 
accomplished by the Maryland State service during the vear was so 
effective that the governor, whose approval of the bill for the support 
of that service was given only upon condition that but one-half of the 
sum appropriated should be expended, withdrew his objections and 
authorized the expenditure of the full amount of the .appropriation 
($2,000) in carrying on the work of the service. It is believed that dur- 
ing the ensuing year the legislatures of other States,; recognizing the 
importance of the State weather services, will provide for their main- 
tenance. ■ 

STATION OFFICERS AND TRANSFERS. 



.Owing to pressure of other protessionarduties, Prol P. H. Mell, who 
organized the Alabama weather service in 1884, with headquarters at 
Auburn, found it impracticable to continue longer in charge of that serv- 
ice, and on July 1, 1893, retired from the directorship. Under Prof. 
Midi's management the Alabama weather service, which was among the 
first to begin active cooperation with theNational Bureau in the distribu- 
tion of weather forecasts, became one of the most efficient local weather 
services in the country. Upon the resignation of Pron Mell the central 
station of the Alabama service was transferred from Auburn to Mont- 
gomery and placed under the charge of an official of the Weather 
Bureau. Montgomery being centrally located, with better facilities for 
communication than exist at Auburn, the future prospects of this State 
service are most encouraging. The central station of the Nebraska 
weather service has also been transferred from Crete to Omaha. This 
change was made in view of the superior.facilities for the printing and 
distribution by mail and telegraph of the information collected by the 
State and National services. By this transfer of the central station to 
Omaha Pron Goodwin D. Sweezey retired irom the directorship and 
was succeeded by the official in charge of the regular Weather Bureau 
station at Omaha. 
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The same reasons that prompted the Chief of the Weather Bureau 
in ordering the transfer of tire central stations of the Alabama and 
Nebraska services— viz, to secure improved facilities for the collection 
of meteorological and crop data and for the distribution of the weather 
forecasts and other information— also caused the transfer of the cen- 
tral station of the Mississippi service from University to Vicksburg, 
and that of the Washington weather service from Olympia to Seattle, 
W hile these changes in the locations of the central stations of the Ala- 
bama, Mississippi, rTebraska, and Washington weather services will 
make it possible to accomplish much more efficient work in those States, 
this action involved the loss of the services of the directors of the 
Alabama, Mississippi, and Nebraska weather services, respectively ; but 
they have been succeeded by men of experience and ability, who will 
earnestly: endeavor to further improve and extend the work. 

At the close of the year the transfer of the central station of the 
Virginia service from Lynchburg to Eichmond is under advisement, " 
and it is probable that the change under consideration will be made 
before the opening of the crop season of 1894. By the proposed trans- 
fer it is expected that a closer cooperation between the State service 
and the State board of agriculture will be secured to the mutual advan- 
tage of both State and National services. 

WEATHER CROP BULLETINS. 

The weather crop service continues to be the most valuable feature - 
of State weather service work. All State weather services, except 
that of Nevada (in which State the principal work has been the collec- 
tion and publication of meteorological data, owing to the limited extent 
to which agricultural pursuits : are carried on), have issued weather- 
crop bulletins during the season of planting, cultivating, and harvest- 
ing of crops. These State weather crop bulletins are based upon 
impartial and reliable reports on the weather and crop conditions each 
week during the season, the report being so mailed as to reach the 
State service center Monday afternoon, or early Tuesday morning, and 
as a rule to cover as nearly as possible the week ending Monday. The 
correspondents are so distributed that their reports furnish the official 
at the State center full information as to the weather and crop condi- 
tions of the State, from which he is enabled to prepare the State bul- 
letin containing a review of the conditions prevailing during the pre- 
vious week, During the season of 1893 the number of weather crop 
correspondents was increased by more 100 per cent over the 

number of the previous year, there being at the midst of the season 
more than 9,000 crop correspondents cooperating with the several serv- 
ices throughout the country. 

The circulation of the weekly weather crop bulletins of State services 
has also greatly increased, the weekly editions of as many as ten serv- 
ices ranging from 1,000 to 11,000 copies; the others for the most part 
closely approximating the nrst-n amed figure. While this distribution 
of the bulletins insures wide publicity of the information they contain, 
the press of the country affords by far the most effective means of dis- 
tribution, as the bulletins are printed in a large proportion of the 
weekly and daily papers and in many agricultural journals throughout 
the country. As an illustration of the extent to which the State bulle- 
tins are circulated through the public press, it may be stated that the 
Missouri and Arkansas bulletins are reprinted in nearly 200 patent- 
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sheet weeklies having an aggregate circulation of more than 150,000 
copies. 

As the National Weather Crop Bulletin^ issued at Washington, is 
based upon the information received by telegraph from the various 
State centers^ and as there has been such a general and deeided esten^ 
sion of this work in ail States, the data composing the National Buile-' 
tin has been more complete than in any previous year. The demand 
for this publication continues, and during the year arrangements were 
made for the public display of the^bulletin in more than 130 cities and 
towns of more than ^5,000 inhabitants, through the cooperation of 
mayors, postmasters, and other officials. From the temperature aivl 
pi-eclpitation clutrts accompanying the- National- Bulletin may.-be readily 
seen how the current weekly temperature and rainfall compare with 
the ' normals"--- deduced, .from observations covering long periods, The 
reproduction in agricultural journala of the National Weather Crop 
Bulletin and special charts of temperature and rainMl, a work referred 
to in the last annual report, has been continued this season with the 
same success that attended similar work last year. 

The former excellent character of the monthly reports , of .; State 
weather services ha& been fully maintained during the year, and the 
general increase in the number of voluntary observers, upon whom 
these reports so largely depend, has afforded more than the usual 
amoun t .." of . ; m aterial for d i seussion and investigation. The detailed 
climatological data published in these reports render them of much 
value. During the past summer it was founcl that the representktives 
of foreign meteorological services in attendance at the Columbian 
Exhibition, in calling at the Weather Bureau in Washington manifested 
great interest in the State weather .service system, and were anxious 
to secure specimen copies of the publications issued. 



WEEKLY SNOW CHART. 

During the latter part of J amiary, 1893, the publication of a chart 
of the size of the daily weather map, showing the depth of snow oil 
the ground at 8 p. in. of Monday of each week, was commenced at this 
office, based upon telegraphic reports made at the hour named, by the 
observers of the Bureau. The first issue of this suowxih art was that for 
the week ending January 23, 1893, and it was regularly published each 
week thereafter until the close of the winter. -The favor with which 
this chart was received h as induced the Chief of the Bureau tcrmake it 
a permanent publication during the winter season. Its publication for 
the winter of 1893- 7 94 was resumed December 5,; and in addition to 
illustrating in graphic manner the depth of snow on the ground, the 
detailed reports of which are given in tabular form, provision was also 
made for publishing, in connection with this chart, information as to 
the thickness of ice in the various rivers and harbors at Weather 
Bureau stations. The snow charts! during the winter ox 1892-^93 
were reproduced by chalk-plate process in the columns of a number of 
the larger newspapers in different sections of the country. When the 
.protection; afforded winter wheat by a covering of snow is considered, 
it will readily be seen why such interest would be taken in a publica- 
tion that shows at a glance the extent: and depth of snow during the 
winter. This snow chart is also of great importance to the lumber 
interests of the Northwestern States. Mr. James F. Buckner, secretary 
of the Louisville (Ky.) Board of Trade, in a communication addressed 
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to tlie observer at Louisville, under date of January 28, 1893, referring 
to this chart, states as follows : 

Referring to your note of the 26th instant, inclosing copy of chart showing snow- 
fall up to 8 o'clock "p. m. Monday, the 23d insfent, I have to say that I have exam- 
ined tlie chart carefully and have called to it the attention of a considerable number 
of the members of the board of trade, who are interested in such matters, and our 
unanimous opinion is that it is a most valnable publication, in fact one of the very 
bes t issued by y our Bureau, and we sincerely hope that the Department will continue 
to send it. The chart is of especial" interest to quite a large number of the members 
of this board of trade who axe engaged in milling and dealing ingrain (wheat) gen- 
erally. ; - . 

The Chief of the Bureau is also in receipt of numerous other cammtiai- 
catiens commending tlie snow chart. 

SPECIAL THUNBEKSTOBM OBSERVATIONS. 



The collection of special thunderstorm observations, after the plan 
followed during the summer of 1892, was continued this year, the region 
of observations being extended to include the territory east of the 
100th meridian, north of the 35th parallel. A large number of observa- 
tions were collected during the months of June, July, and August, an 
investigation of which is now being conducted. 

VOLUNTARY OBSERVERS. 

The total number of voluntary stations established during the year 
ending June 31), 1893, was 540. Of these over 300 were fully or par- 
tially equipped with instr lii aen ts of the Bureau. About 50 per cent of 
the remainder, or about 100 stations, were furnished with instruments 
by: the several State w T eather services, while the personals property -of 
the observers formed the equipment of the rest. The total number of 
voluntary observers is about 2,500, including Army post surgeons and 
agents of the Central and Southern Facihe Baiiroad systems. 

THE OOTTuN EEftlOK SERVICE. 

The cotton region service, which was placed under this division in 
July, has been continued as in former years, the observers taking one 
observation daily of rainfall and extremes of temperature, and tele- 
graphing the same to the several centers. The present organization of 
the cotton region service is very complete in most of the cotton-produc- 
ing States, but a larger number of stations in Texas would materially 
improve the service in that State. 

CONVENTION OP WEATHER SERVICE OFFICIALS. 

The imT)ortant work now being conducted by State weather services 
throughout the country makes it very desirable that the officials of 
these services should ineet in coiivention for the purpose of exchange 
of views; and discussion of various matters of importance in connection 
with their work. Such a convention was held in Bodies ter, X. : Y., in 
1892, when a permanent organization, known as the u American .Asso- 
ciation of "-State Weather Services," was formed. The second conven- 
tion of this association was held in Chicago, August 21-25, 1893, an 
abstract of the proceedings of which was published in the Monthly 
Weather Eeview of August, 1893. 
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THE DISTRIBUTION OF FORECASTS, AND FROST, COLD-WAVE, 
INLAND- STORM, AND RAIN WARNINGS. 

In the 'distribution- of weather forecasts and special warnings every 
available means of transmission is being utilized ; and while the num- 
ber of stations receiving such weather information by telegraph or tele- 
phone at Government expense has been materially decreased during 
the year, the number of places to which forecasts, etc., are furnished 
at little or n o cost to the Bureau has been largely augmented, The 
number of stations now ^ receiving the full forecasts by telegraph or tele- 
phone at Government expense is 1,013-- a reduction of 275 during the 
past year; and the number of places receiving the same information 
through gratuitous distribution is over 7 ? 000— an increase of over 3,000 
during the same period. Plans have been perfected for an extended 
distribution of the forecasts by mail, and the total number of places 
receiving such information will be largely increased in the near future, 
as it is. expected that, through the voluntary cooperation of the inter- 
ested persons, this Bureau will, during th e coming year, be en abled to 
have its forecasts posted in many thousands of post-offices within agri - 
cultural sections which have not heretofore received the benefit of such 
information. 

COOPERATION OF RAILROAD COMPANIES. 

A large number of railroad companies are cooperating with this 
Bureau in the work of distributing the forecasts by telegraphing the 
same over their lines (in some cases twice daily}, and as a rule require 
prompt and proper attention on the part of their employees concerning 
the receipt and posting of the weather telegrams. Other railroad com- 
panies are performing this service gratuitously through the medium of 
train baggage masters, who distribute the bulletins to station agents, 
and they in turn post the information for the benefit of the public. 
Weather symbols are displayed on the baggage cars of the following 
railroads : Chicago and Grand Trunk; Chicago and West Michigan; 
Grand Rapids and Indiana; Pontiac, Oxford and Port Austin ; Chicago 
and Rock Island, 

Over 400 full sets and nearly 100 partial sets of weather signal flags 
were furnished to displaymen by this Bureau daring the past year. 

The whistle signals are used to a considerable extent in some States. 
In the State of Ohio alone the use of the stationary engine as a means 
of disseminating weather forecasts has constantly increased in favor ? 
and over 50 towns in that State are now sounding the weather fore- 
casts daily. These. points, alone represent over 200,000 farmers within 
the limits of hearing of the signals. The usefulness of this method of 
service is beyond expeetatiun, as is also its appreciation. 
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FORECASTS AND WARNINGS DISTRIBUTED. 

The following tabulated statement shows the number of places sup- 
plied with forecasts and special warnings by paid service and without 
expense, and is arranged with a view to comparison of the work of dis- 
tribution in each State and Territory : 

Distribution of forecasts , cold-ivave, and frost warnings. 



, States and Territories. 



Alabama 

Arizona . 

A rkansas. ; 

California ^. ......... . 

Colorado ....... ..... . 

Con noetic ut . . ........ 

Delaware . . ... ........ 

District of Columbia -. 

Florida 

Georgia. 

Idaho 

Illinois .. 

Indiana 

Indian Territory 

Iowa 

Kansas . . 

Kentucky 

Louisiana . ... ~ 

Maine 

Maryland ..... . . . 

" Mass ac.u ii setts ........ 

Miclii gan . . . .-. ........ 

Minnesota... - r . 

Mississippi..-.,...-,. 

Missouri . ............ 

Montana. .... ... ..... 

N ebraska. ." . . ....... 

Kevada.... ........... 

\N ew Hampshire ...... 

N ew Jersey ........... 

New Mexico. .. 

New York . . .". .;. . .. . . . 

North Carolina ....... 

Korth Dakota 

Ohio......-.....:..... 

Ok lahoma Territory . . 

Oregon ...... 

Pennsylvania- ..... ... . 

Kh odo^Island ........ . 

South Carolina ... 

South Dakota. ........ 

Tennessee ..... 

Texas 

Utah 

Vermont 

Virginia. . . . . . 

Washington . ..... 

West Virginia. .... . 

: Wisconsin . . ......... . 

Wyoming . ..... 



Total . 



By telegraph or telephone, at 
Government expense. 



Forecasts 

and 
warnings. 



19 
1 

24 
55 
15 
12 

5 

1 
18 
44 

1 
80 
76 

5 
72 
49 
39 
25 
29 
18 
35 
64 
51 
35 
53 

5 
46 

2 
20 
28 



97 
55 
16 

:"■ 104 
3 

. 27 
05 
3 

50 

44 
20 
40 



12 

25 
19 
18 
108 



Cold- wave 
warnings 
only. 



Frost 
warnings 



Without expense to the United States, 
by- _ 



; Telegraph 
Mail. ; or tele- 
phono. 



218 



16 | 
2 



180 ! 



151 
111 



JOO 
100 

1 

: 32 
Hd 
4 

13 
7 
18 
47 

233 



113 
55 



267 
246 

"437° 

""4 
136 
3 
52 
5 
39 
15 



3, 065 



47 



14 



620 



Railroad 
telegraph. 



Eailroad 

ti '..< i 
ser vice. 



13 !. 
56 j 



183 !. 

83 "I 



10 ! 
70 1 



161 I 
"67 V 



11 



3 

159 



236 1 
.....j 



709 
"20' 



20 ! 

4 ! 

4 
12 
54 



40 



2, 129 



53 



82 



3 

18" 



14 
CO 



155 
16 



107 
7 
27 



4 

88 
31 



1,264 



Grand total, 9,323. 



INSTRUMENTS, 



The work inaugurated a few years since of improving very much tire 
instrumental eq nip in ent of stations by providing "them with in strum ents 
furnishing continuous and automatic records, and the development and 
improvement of the instruments themselves, have been prosecuted 
throughout the year with very gratifying results. 
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There are no w in use at the stations the following special instruments : 
69 registers, recording' wind direction, velocity, and,ln some cases, rain- 
fall and sunshine ; 90 register sV recording, wind velocity} 70 barographs, 
88 thermographs, recordingpressure and temperature, respectively ; 19 
photographic sunshine recorders, to which have been recently added 24 
electrical recorders of sunshine, and 10 recording rain and biiow gauges. 

Among the instruments specified above special improvements in 
respect to various details of construction have been made in the devices 
for securing registration of wind direction and velocity. The instru- 
ments; for recording rain and snowfall and for securing an electrical 
registration of sunshine were devised during 1892, and greatly devel- 
oped and rendered; practically applicable to station work during the 
current year. 

The correspondence growing out of the supervision of the instru- 
mental equipment of stations and: the routine duty of inspection of 
records from recording instruments has been promptly disposed of 
without increase in the number of employees, notwithstanding the very 
■ great increase in the volume of the work incident to the enlarged and 
elaborated equipment of stations, 

_ The introduction of continuously recording instruments at our sta= 
tions marks an important step in advance, not only in accumulating 
data of great climatic value, but in supplying the needs of great busi- 
ness and commercial interests by having complete automatic records of 
storms and general meteorological conditions at all hours, day and 
night.. Without feuch instruments, and with eye observations in the 
. morning and evening only, it was never possible to give accurate reports 
of special meteorological conditions of great importance to engineers, 
builders, ship per s, ; ete., or to courts of justice. 

By means of .the improved devices we are using with great success 
at. many stations we are able to obtain continuous records hour after 
hour, showing at each moment of time the direction of the wind, its 
velocity, the duration, moment by moment, of sunshine or cloudiness, 
thB temperature of the air, the pressure of the air, the time of begin- 
ning and ending of rainfall or snowfall, and not only the total quantity 
of precipitation, but also whether the fall was rapid and in torrents or 
gentle and prolonged. Applications indorsed by boards of jfcrade, engr 
neers,and others are repeatedly received from many of the stations not 
yet equipped with these recording instruments, urging that this improve- 
ment of the service furnishing such valuable and important data be 
extended in their direction and developed to its greatest utility. . 

REPAIR OI 1 DAMAGED INSTRUMENTS. 

The great and increasing volume of work devolving upon the instru- 
ment room taxes to the utmost the present force available for its prompt 
performance. This is particularly the case in respect to the work of 
repairing damaged and unserviceable instruments. The nature of the 
work; is such that it is impossible to accomplish it successfully outside 
the office, from the fact that the worlds of the greatest diversity, requir- 
ing special provision for each particular case, and the best results can 
oe obtained only under the immediate supervision of the official in 
charge of instruments. We now have on hand many old instruments, 
more or less damaged by use, that can be made serviceable by various 
repairs and modifications, and this work is being done in the machine 
shop. .Only two workmen, however, are available, and the progress of 
repairs is very slow and tedious. Additional assistance is verv ereatlv 
needed. J& J 
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."; V THE LIBRARY, : 

During the year ending June 30, 1893, there were added to the library 
1,170 books and 653 pamphlets, or a total of accessions of 1 7 823 num- 
bers, the largest number of meteorological books and pamphlets added 
in any one year since the organization of the Weather Bureau in 1870, 

The books in the library now number 14,301 and the pamph lets 4,640. 
Only such books and pamphlets are added as bear upon the legitimate 
work of the Bureau. More than one-half of these are acquired by a 
system of exchange with home and foreign weather services, or by gift, 

A valuable collection of patent specifications and drawings relating 
to meteorological instruments was obtained for the library from the 
Commissioner of Patents, This collection comprises over 400 numbers, 
and includes practically all patents of this class issued, in the United 
States up to 1893, 

As opportunity .offered during the year titles were added to the gen- 
eral bibliography of meteorology 5 mostly from books and periodicals in 
the library of the Weather BureaTi. The collection now comprises 
over 65,000 titles, The usefulness of this catalogue would be greatly 
increased by the publication of, at least, the portions relating to those 
branches of meteorology to w hich the Bureau is at present devoting 
special attention, A. e,, weather forecasting and climatology. 

RECORDS. 

In any comprehensive system of meteorological observations a number 
of checks upon the accuracy of the work of each individual observer is 
necessary. The scheme of checking the accuracy of the observations 
made by Weather Bureau observers begins with the reports received 
twice daily ."-by the translator. The entire ma^ss of data charted on the 
daily weather map is subjected to his scrutiny, and steps are immediately 
taken to correct improbable entries and apparent inaccuracies. Later, 
when the manuscript observations are received, they are subjected to a 
further examination with a view of correcting the errors that naturally 
occur in reductions and compilations. It is especially gratifying to 
report that with but few excex)t ions the work in this respect is highly 
creditable, 

Several hundred transcripts of records of meteorological observations 
have been made .'during the year for use as evidence in courts of law, 
and the records of outlying stations have been taken into court" in a 
large number of additional" cases. Many of these transcripts have 
been used in actions involving large sums "-of money, and it frequently 
happens .-that the turning point of the ease hinges upon the state of the 
weather. Especially is this so in the case of transportation companies 
carrying perishable goods. 

The twenty-third year of continues meteorological observations 
under the auspices of the General Government was completed on No- 
vember 1, 1893. In the beginning there was naturally more or less 
uncertainty as to the amount and character of meteorologic and climatic 
data that should be placed on record. Succeeding years, however, 
developed a tendency towards expansion, both as to the phenomena 
investigated and the details of observation. The maximum period of : 
observations and record was reached in 1884, when direct observations 
of the weather alone were made ami recorded 8 times each day. That 
number gradually decreased until at present the needs of the ser\ice 
are fully met with regular observations twice daily, supplemented by 
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such special observations as may be deemed necessary by the forecast 
official at the central office. The volume of records of direct observa- 
tions is not so great, therefore, as at a previous period in the history of 
the metereorological service; but what is lacking in direct observation 
is. fully compensated for in the number and character of automatic 
records now maintained. The latter serve a double purpose. They 
enable observers at outlying stations to keep themselves constantly 
informed of the atmospheric changes that are taking place hourly, and 
also to supply a growing demand for climatic data as affecting the 
varied interests of commerce and agriculture. 

Continuous records of wind velocity have been maintained from 1871- 
1872 to date, and of late years an automatic record of the direction—a 
most important feature— has been added. A continuous record of veloc- 
ity and direction is made at 09 stations and of velocity only at 90 sta- 
tions. : r : ~ 

The continuous climatic records, next in order as to number main- 
tained, are those of temperature, 88 of which are now being made. 

Thermographs were supplied to 38 stations in 1888, and additional 
instruments have been put into use from time to time until the present 
number has been reached, 

Continuous records of rainfall were begun at 10 stations in 1889 and 
are now being made at 45 stations. Continuous records of pressure 
were begim at 5 stations in 1888; the number now being maintained is 
r 0. Continuous records of sunshine began in 1891 at 20 stations; the 
number of such records now being maintained is 43. 

The numerical results derived from the foregoing-named records as 
well as the results of direct observations are closely scrutinized in the 
records division and tabulated for publication in the Monthly Weather 
Review and other climatic reports. 

PUBLICATIONS. 

The character of the work of this division does not materially change 
from year to year, except in volume. During the present year the 
increase has been very marked, and the result has been that it has 
required careful attention and a large amount of labor in handling the 
enormous quantity of maps, bulletins, reviews, forms, and other publi- 
cations issued from time to time for distribution to the general public, 
and to do the work in a business like manner. 

In the composing room are set up and printed the bulletins, monthly 
weather reviews, instructions, circulars, wrappers, letters and letter- 
heads, envelopes, many of the fbrms^ and the miscellaneous matter of 
the Bureau. The volume of the work may be judged by the fact that 
2,548,157 copies were made in the press-room. The number of litho- 
graphic impressions takeirwas 1,287,585, and during the year the num- 
ber of forms issued to stations and the central office was 4,978,600, of 
which 830,550 were printed by the Bureau, the remainder bv the Gov- 
ernment Printing Office. 

The Monthly Weather Eeview has varied in size from 28 to 46 pages, 
and in editious from 3,455 copies to 4,188. ° ' 

In July, 1893, an edition of 5,t)00 copies of the Current Chart of the 
Great Lakes, in four colors, was issued. This work was performed in 
the lithograph room and was considered to be a first-class job in every 
respect, and was done at a small expense to this Bureau. This has 
only recently been rendered possible: by our outfit. Lake Storm Bulle- 
tins -Hps. 1, 2, 3, and 4 have also been printed, showing the storms 
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Plate I. 




Shaded portions show excess (+), and unshaded por- 
tions deficiency (— ) in rainfall. 

Figures show, in inches, amount of excess or dencieucy 
of rainfall over areas bounded by light lines 
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Plate III. 



Average daily Departures from Normal Temperature, 



and weekly Departures from Normal Precipitation , 
from April 10% to October 2 7 1893 ■ 



Station. 
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20 












































































































15 










































































































1 
























































70 
















































































































+ 5 






















































0. 




















r 


















^\ 
















— S 






































V" 
















Station. 


April 


May 


Jui-te 


July 


August 


Sept 


f) n 7 

ucc. 


10 


17 


24 


i 


8 


7S 


22 


29 


s 


72 


79 


26 


3 


70 


77 


24 


37 


7 


74 


27. 


28 


■4 


77 


1<9 


zs 






























































JO 
















































































































25 






















































A 














































































































20 
























































75 




































































































































































70 














































































































Aug 


+ S 










































































































0 














































































































- 5 














































































































r\/j=>f inn 


April 


May 


June 


July 


A u&izst 


Sept. 


Oct. 






70 


17 


24 


7 


8 


IS 


22 


29 


s 


72 


79 


26 


3 




77 


24 


31 


7 


74 


27 


28 


4 


77 


73 


25 






75 
















































































































/0 














































































































+ S 






















































3 
























































0 












































































































-J 












































































































70 













































































































Temperature in degrees. Precipitation in tenths of inches! 



Report of Chief of Weather Bureau, U. S. Dept. of Agriculture, 1893. 



Plate IV. 



Average daily Departures from Normal Temperature, 
and weekly Departures from Normal Precipitation , 
from April 10& to October 2^ 1893. 




, Temperature in degrees, Frecipitation in tenths of inches. 
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of October 4 and October 5 to 14, 1893 j also the "storm of November 16 
and 17, and the storms of November 20 to 23, 1893. The edition of 
these bulletins being such a demand 

for them the edition had to be increased to 1,000 copies. They will be 
printed and distributed in the future whenever a noteworthy storm 
passes over the Lake region. 

Five Weather Bureau bulletins were printed during the year, as 
fallows: 



Bulletin A. Summary of International Meteorological Observations/ by Maj. 
H. H. C. Dun woody. 10 pages of text and 61 charts 500 

Bulletin No. 7. Report of the First Annual Meeting of the American Associa- 
tion of State Weather Services. 49 pages . ........ ...... ............ G ? 500 

: Bulletin No. 8. Report on the Climatology of the Cotton Plant, by P. H. -MelK 

Ph. D. 68 pages "with" charts. .......... 7,500 

Bulletin No. 9. Report on the Forecasting of Thunderstorms during the Sum- 
mer of 1892, by N. B. Conger. 54 pages with charts 7, 500 

Bulletin No. 10. Report on the Climate of Chicago, by Prof. Heury A. Hazen. 

137 pages with charts 5, 006 



WEATHER CONDITIONS OF THE CROP OP 1803. 

(Prepared by H. H. C. Dunwoody, Major, Signal Corps, TJ. S. Army, assigned as Assistant Chief 

of Weather Bureau.) . 

The tabular statements (Tables VI and VII) show the temperature and 
rainfall from January 1, 1893, to April 3, compared with the normal for. 
many years, and similar comparisons are made for these elements, for 
each week: ending with Monday from April 3 to October 2, 1893. 

Plate i shows the seasonal conditions of rainfall from March 1 to 
October 2 throughout the United States. The shaded portion of this 
chart covers areas where the precipitation was in excess, and the 
unshaded portion sho ws the region of country that received less than the 
usual rainfall for the same period. The lines show the amount of excess 
or -deficiency in inches, as indicated by the figures. It will be seen from 
this chart that the season of 1893 was dry over the greater portion of 
the agricultural districts, the only regions in the United States east of 
the Eocky Mountains showing an excess being a portion of the cotton 
region east of the Mississippi, southern Virginia, and portions of Arkan- 
sas, Missouri, New York, and Wisconsin. There was a deficiency in 
the rainfall in the States of the Ohio Valley ranging from 4 to 7 inches, 
and this deficiency occurred at such times as to have the most injuri- 
ous effect upon growing crops, especially corn. The excess of rainfall 
in Missouri occurred early in the season, while August and September 
were unusually dry, the absence of rain reducing somewhat the yield 
of crops. The reverse conditions will be found in Iowa, the State imme- 
diately north, where the seasonal rainfall was deficient, but where 
timely rains occurred when the growing crops were most in need of 
moisture. The distribution of rainfall throughout the season from week 
to week may be found for any section by reference to the accompanying 
table. 

The drought conditions which existed in Texas are indicated on Plate 
I by lines showing deficiency in seasonal rainfall ranging from 5 to 15 
inches. The abundant rains which occurred over the southern plateau 
region were attended by a most favorable season in Arizona, and a 
report furnished by the director of the Arizona weather service states 
that the cattle ranges in that section are in the best possible condition 
and that the hay crop is sufficient for two years' demand. The Pacific 
AG 93— 8 
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coast was favored with but slight departures from; the normal con- 
dition^ but in the States oh the ^orth Pacific considerable grain was 
lost by the late rains occurriug when grain was exposed in the fields. 
The spring wheat .region of Minnesota and the Dakotas received less 
than the usual amount of rain, although the departures were not marked 
except in southern Minnesota, where the deficiency ranged from 5 to 7 
inches. In the wheat region of the Bakotas the actual rainfall for the 
season ranged from 13 J to 18 inches. All stations in the Missouri Val- 
ley from Yankton, S. Dak., to Helena;/ Mont., received more than 10 
inches of rain. 

The drought in western Kansas and eastern Colorado, where the 
seasonal rainfall ranged from 6 to 9 inches, or a little more than one- 
half the usual amount, resulted in almost a complete loss of crops in 
that section. 

Although the chart showing seasonal departures from the normal 
rainfall indicates an excess in New England and New York, this excess 
was due to the heavy rains that occurred in early May and late in 
Augnst ? and the latter rains were preceded by drought conditions dur- 
ing the growing season which resulted in some injury to crops. 

Plate II exhibits the .thermal conditions for the growing season of 
1893. the shaded portion of the chart defining the regions over which 
an excess of seasonal temj)erature prevailed. The season was slightly 
warmer than usual over the greater portion of the cotton region, 
although the variation from the normal was very slight, except in Texas, 
where it amounted to from 1 to 2 degrees per day in the interior. In 
the States of the Ohio Valley ^aiixl Lake region the average tempera- 
ture was slightly m ^ but in all other districts the season was 
cooler than usual. Along the Atlantic coast the departures from the 
normal were very slight, but to the westward, over the Eocky Mountain 
districts and on the Pacific coast^ the deficiency apparently increased 
with the longitude to the westward, and over the Pacific coast States 
it ranged from 2 to 4 degrees per day below the normal. The cool 
weather on thePacific coast was not, however, unfavorable to the staple 
crops, and while some fruits were injured others were favored by the 
ab n or mall y cool season * - - 

Plates in and iv show the conditions of temperature and rainfall by 
weeks at selected stations so distributed as to give the approximate 
conditions which prevailed inthe principal agricultural districts to the 
east of the Eocky Mountains. The data from which the diagrams were 
constructed may be found in the accompanyin g tables, containing data 
from the regular meteorological stations of the Weather Bureau, from 
which similar diagrams may be constructed which will show graphically 
the rainfall and temperature conditions which existed during the grow- 
ing season over the entire country. 

As in the previous year, the diagram illustrating the temperature 
and rainfall conditions at Springfield, 111./ is taken as an example. 
The heavy horizontal line marked 0 indicates the normal and the fig- 
ures to the left indicate inches when referring to rainfall and degrees 
Fahrenheit when referring to temperature. The solid line indicates 
the weekly departure from the normal temperature, while the dotted 
li n e "Shows the weekly departure from the normal rainfall. From this 
diagram it will be seen that in the vicinity of Springfield, 111., the early 
portion of spring was wet and cold, and also that heavy rains occurred 
in the last week of May, attended by about normal temperature, after 
which time it was relatively dry, there being but one week from June 
1 to the close of September when the normal rainfall was exceeded. 
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This absence of rain resulted in a considerable reduction in the yield of 
the staple crops in that section, while it is probable that the heavy 
rains of early spring caused a reduction in the acreage. 

It will be of interest to compare this diagram with that of Spring- 
field for the previous years 1891 and 1892, traein g the rainfall and tem- 
per ature conditions which attended the unusual corn crop of 1891 with 
those attending the reduced yields of 1892 and 1893 for that particular 
section. The drought conditions of 1893 in that section are clearly 
indicated by the diagram for that year, and the tabular statement shows 
that the drought region extended over the greater portion of the corn 
belt and thence eastward to the Atlantic States. The data contained 
in tire table referred to show the departures from the normal of both 
temperature and rainfall for each week of the growing season, and 
will furnish a ready means of comparing the meteorological conditions 
attending the development of the several crops with the actual yields 
as published elsewhere in this report. With additional years of record 
these statements can not fail to give the probable effect of the weather 
conditions upon the staple crops considerably in advance of the time 
of ripening and securing the crop. 

The following tables show the departures from normal temperature 
and rainfall from January 1 to and including April 3 7 1893, and for 
each subsequent week ending with Monday to October 2, 1893: 



Table VI.— Temperature departures for the season of 1893 from the normal of many years. 



Stations. 


From 
Jan. 1 

to 
Apr. 3, 
inclu- 
sive. 


For weeks ending— 


A pril- 






May— 






June — 




10. 


17. " 


24. 


1. 


8. 


15. 


22. 


29. 


5. 


12. 


19, 


26. 


■ ■ New England. 




























Eastport, Me . 


—2 '7 


—2 


— 1 


-3 


0 


—2 


+ 2 


+ 2 


+1 


0 


+ 1 


+ 1 


+1 


Portland, Me....... 


—3 -2 


2 


—1 


—4 


—3 


—5 


+ 3 


0 


—2 


2 


+ 1 


: 2 


—3 


Boston, Mass ..... . . . 


-2 0 


0 


—1 


-4 


-1 


—5 


+3 


+2 


0 


+ 2 


+7 


—3 


—5 


Middle Atlantic States. 




























Albany, N. Y 


—4 <3 


—1 


—3 


— 5 


—4 


—4 


+ 4 


—1 


—3 


+ 3 


+ 4 


+5 


+1 




-3 5 


+ 1 


—1 


—4 


—4 


—3 


+2 


+1 


: 0 


+1 


+ 5 


Q 


+1 


Philadelphia, Pa 


—3 -2 


+ 5 


0 


—4 


—3 


—5 


+ 1 


0 


—1 


+3 


+ 4 


+1- 


+1 


Washington, 1); C . . - - . 


—2-8 


+ 6 


—1 


—5 


—1 


—4 


—2 


—1 


— i 


+3 


+ 3 


0 


+ 3 


Lynchburg, Va. . . . . . . 

Kori oik, Va . . 


—3 -9 


+7 


—3 


—i 


+3 


—2 


—4 


—1 


+i 


+ 2 


+ 1 


— 1 


-1 


—4 -0 


+ 9 


—1 


0 


+4 


+ 1 


—2 


+ 1 


+ 2 


+ 3 


+ 1 


—1 


,+2 


South -Atlantic States. 




























Charlotte, N.C ............... 


—3-3 


4-13 


—4 


^3 


+6 


—3 


—5 


-2 


+ 2 


0 


—1 


—3 


~— 2 


Wihningtonv G . 


—2 -1 


rlO 


+ 1- 


-1 


+ 7 


0 


—3 


0 


+ 2" 


—1 


—1 


—2 


- +1 


Charleston, S. C .... . . ........ 


— 1 '7 


+9 


+ 3 


—1 


+5 


+ 1 


—3 


—2 


+3 


- —2 


2 


—2 


0 


Augusta, Ga . . . . 


—3 -6 


+ 12 


+ 4 


—4 


+6 


—3 


—5 


—4 


+ 3 


—1 


, 2 


—3 


— 1 


Savannah, Ga 


—2 5 


+9 


+ 2 


—1 


+ 7 


0 


—4 


—2 


+3 


0 


—1 


0 


+1 




— 1 -8 


+ 7 


+ 5 


^12 


+ 6 


+ 1 


—2 


—2 


+3 


0 


—1 


0 


. r2 


Gulf States. 




























Atlanta, Ga. . . . . ... ..... 


-— 2 J 8 


+ 32 


—1 


-7 


+5 


-3 


—2 


—3 


+ 2- 


— 1 


—1 


—2 


—2 


Mobile, Ala 


— 1 *4 


+7 


0 


—4 


44 


-2 


0 


—3 


+3 


0 


—2 


—1 


+1 




-1 -8 


+10 


+2 


—6 


+ 5 


—2 


—2 


—3 


+2 


0 


—3 


—1 


0 


-0 -4 


+ 12 


0 


- 5 


+4 


—3 


+1 


_2 


0 


—1 


—2 


-1 


+-1 




—0-9 


+ 7 


. 0 


—4 


+5 


+ 1 


0 


—2 


+3 


+1 


—4 


-1 


+3 




+0-5 


+ 12 


—1 


—8 


0 


—3 


0 


—2 


0 


—3 


—3 


—2 


+ 1 




—1-2 


+ 15 


— 1 


—9 


—3 


—3 


0 


0 


—4 


—3 


—2 


0 


+1 


Little Rock, Ark . . . . . . . 


—2*1 


+ 15 


—2 


—7 


0 


—4 


0 


0 


—3 


—3 


—1 


0 


+] 




+0-9 


+13 


-1 


—3 


-i-1 


—1 


+ 2 


—1 


+2 


+2 


—1 


—1 


+2 




+ 0.3 


+5 


0 


—2 


0 


—1 


0 


—1 


+ 1 


fl 


—3 


-2 


— 1 


San Antonio, Tex , . . . . .... 


+ 0-5 


+11 


+1 


+1 


+ 2 


0 


—1 


—1 


+ 3 


+2 


-1 


—2 


+3 
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Table Vl.—Tmnjyeratm'edeparhtresforthe season of 18 93, etc. —Continued. 



Stations. r ; 


Jan. 1 

to 
Apr. 3, 
inclu- 
sive. 


For weeks ending— 


April- 






May- 








June— 




10. 


17, 


24. 


1. 


.8.. 


15. 


22. 


29. ; 


5. 




12. 


19. 


26. 


(jhxo v CLiL&y dntt Aei'inessee. 


















- — ; 








— — . 


ilemplii^ Tcnn 

Nashville, Tenn . . - . ....... 


0 -3 


+ 10 


v. g 


—6 


+ 1 


9 


+ *> 


0 


—3 


— 3 


1 


+ 1 


—1 


-1 -8 


+ 1D 


^ 


—7 


+3 


2 


1 1 

+ 1 


—3 


—4 


0 




Q 


- —2 




—2 -4 






—7 


+4 


3 


Q 


—3 


0 


_1 


1 




—2 


Lou isville, Ky 


—3-4 




g 


-11 


+2 


■, 5 


Q 


—2 


—5 


+2- 


4.1 


- + «i ■ 


—2 


Indianapolis, Ind . . . --> ..... . 


—3 -a 


_J_11 




—11 


_1 


z g 


T Q 


_2 


— G 


+ 2 


Q 


+ <* 


+ 1 


Cincinnati, Ohio. . . . . . 


-4 -4 


+11 


—3 


—10 


+1 


—5 


— 1 


—3 


—6 


+2 


0 


+ 2 


—2 




—2-0 


+9 


—2 


—8 


—1 


—6 


- 0 


—3 


—3 


-+4 


+ 1 


+3 


0 


Pittsburg, Pa. . . .... ......... 


—2 "8 


+10 


—2 


—8 


0 


—5 


0 


—5 


—3 


+ 6 


+ 1 


+ 3 


0 


: Lake region. 




























Oswego, N. Y .... - ... - ... 


—4 -0 


+ 1 


- - 


—6 


—3 


— 5 


+5 


—3 


—3 


+ 7 


0 


."■ 

+ 5- 


+ 3 


J^LEilLiii', - i ■ i - - — ..... . - ....... 


2 - 9 


+3 


0 


5 


2 


— 4 


-j-5 


— 2 


—3 


+G 


0 


+ 6 


+4 


Cleveland, Ohio ..... ... . . . . 


-2-4 


+ 7 


+ 2 


—5 


—2 




+ 3 


—2 


—4 


+ 8 


+1 


+2 


4-5 


T.»etfoit, Mioh ..... ........... 


—5 -0 


+6 


— 1 


—9 


Q 


— 7 


+2 


i 


- -5 


i J 


0 


+4 


- 4,^ 




—1 -3 


+3 


+ 1 


4 


— 5 


-1 


:+3 


+ 2 


—6 


+ 3 


+5 


■+8 


+7 


Grand Raven, Mich . .. .. .... . 


—2-9 


+4 


--3 


7 


__7 


—6 


0 


o 


—7 


+ i 


—1 


+ 8 


+3 


Milwaukee, Wis ...... 


=-4 -2 


+ 6 




-8 


—8 


—6 


+1 


+1' 


—5 


+2 


""4-9" 


+ 4 


+6 


Chicago, III 


-6-0 


4-6. 


-i 


—9 


—7 


-9 




0 


—8 


+ 2_ 


— 1 


+ 2 


+4 


Duluth, Minn . . . . . Y, 


-3-1 


+ 1 


J 


—7 


—7 


3 


u 


+1 


—1 


—3 


+ 3 


+8 


+5 


= Upper Mississippi- Valley , 




























St. Paul, Minn. .. .. . .... - -Y - . . 


— 5'8 


+ 1 


.}+ 


—13 


-43- 


Q 


0 


- +1 ■ 


-10 1 


+2 


+ ^ 


"' 9 


4-3 




-4 4 




-5 


—11 


—11 


—6 


+1 


+ 2 


—5 


+2 


+4. 


+8 


+2 


Davenport, low a .. .. 


—5 -3 


+ 8 


—4 


—10 


—10 


-9 


+2 


+ 3 


: — 7 


0 


+ 1 


+ 7- 


4-2 


Pes Moines, Iowa ............ 


—4-0 


+ 6 


—7 


-12 


—13 


-10 


+2 


+ 1 


-8" 


-2 


. 0 


+5 


4-1 


Springfield, 111 . . : 


—4-8 


+ 9 


—3 


-12 


—.7 


-7 


+2 


+ 2 


—6 


+1- 


+1 


+5 


4-1 


Cairo, 111. . . .............. 


—1-8 


_i_1 o 




-7 


+ 1 




" +1 


7 0 


-5 


—2 


+ 1 


+3 


— 1 




—2 '3 


+ 11 


—2 


-11 


-3 


5 


+2 


+ 3 


—6 


—1 


+ 1 




- — 1 


2it.tiSouvi ~Vdlli'y. 






























—1*3 


+ 11 


:— 3. 


—9 


-2 


'—5 


-1 


—2 . 


-6 


—4 


-1 


+i 


— i 


Kansi! h City, Mo 


—3-1 


+ 10 


—3 


—9 


-9 


—6 


+3"- 


+ 2 


—8 


-6 


+ 1 


+3*- 


—I 


Concordia, l£ans . ..... . . .-. . . . . 


—1 '7 


+ 10 


0 


— 6 


-10 


—6 


+5 


+3. 


-7_ 


-3 


' +4 


+ 3 . 


+ 4 


Omaha, Nebr . . ^ ... .. 


-2 -3 


+7 


—4 


|Q 


—14 


— 9 


+3 


+2 


Q 


2 


+ 2 


+ 5 






— 0 '6 


+ 5 


— G 


— ^ 


— 18 


—8 


+2 


+4 


. 9 




+7 


47 


+ 1 




—1-6 


+1 


—9 


a 

— s 


— ro 


—6 


+ 3 


+* 


7 


i i 
+J- 


+5 


+ 8 


+ tf 


Extreme Northwest. 




























Moorehead, Minn .... ..... . 


—5-3 


— 3 


— 9 


—10 


11 


— 2 


0 


+ 3 


_5 


4-2 


. +7 


+11 


+2 


Bismarck, JN. Dak ... . . . . . . . Y. 


— 2-6 




— 11 


3 


—10 


—4 


+ 2 


o 


H 


—4 


+ 4~ 


+ G 


+1 


Fort Buforcl, N. Dak. . . . ... . 


—3-4 




8 


— 9 


—11 


0 


+ 3 


o 


—8 


— 3 


+2 


0 


o 


Jiocly Mountain slope. 






























—2 -C 


—4 


—8 


—10 


—13 


0 


+ 5 


+4 


—4 


-3 


+ 1 


—6 


—2 


Helena, Mont. ............ 


— 2 -0 


-2 


—5 


—8 


—10 


_2 


'+5- 


0 


—8 


—7 


+ 2- 


—5 


—4 


Spokane, Wash. . . . . ..... . . . . . 


— 1-2. 




— 8 


—5 


—4 


g 


:+l 


—5 


—4 


—4 


2 




—6 


"Winnenmc r 'a Nev 


—3 *7 


— 9 


— 8 


—5 


—6 


— : _3 


+9 


—6 


—7 


0 


_+3 


—d 


—5 


Salt Lake City, Utah . . . . . . . . . 


—2 -2 


- -3 


— 9 


. - 0 


—13 


— 7 


+ c 


—3 


—11 


_7 


+ 6 


0 


—3 


Che venue "W^yo 


_l_0 - 4 


+3 


—7 




13 


— 8 


+ 3 


4-3 


—9 


__7 


+5 


+3 


4-1 


2fort& Plattef Nebr . . . . . . . 


+1-4 


+ 4 


—6 


_7 ' 


—15 


— 7 


:+s 


- " 


8 


—7. 


+ 5 


+4 


+2 




-1-3-0 


+5 


— G 


—5 


.12 


— 7 


+5 


-i-A 


—9 


7 


+7 


+5 


4-2 




+3-0 


+9 




—4 


—13 


—7 


-} 2 


+ d 


- 7 


_. 2 


+6 


+ 1 


+* 




+0"8 


+16 


+ ?- 


0 


0 


—1 


-2 


+ 4 


+i 




0 


—2 


_t_7 
+ ' 


Santa Fe, N. Mex. . . . . . . . . 


+1*8 


+" - 






-=-~i 


4. 


+ 1 




Q 




i r, 

^2 


+^ 


+4 


El Paso, Tex . . . , . . . . . . . 


+ 0-5 


-f7 


—1 


0 


—4 


—3 


—4 


—1 


—2 


: o 


+2 


-1 


4-2 


Tucson, Ariz ....... ... . . . 


—0-2 


_+l 


—5 


-1 


—7 


—3 


—3 


—2 


—3 


0 


+3 


-+ 


4-1 


Pacific coast. 




























Olympia, Wash. 


—2-2 


—5 


-7 


—3 


—2 


—2 


0 


— 4- 


—2 


-H 


-4 


—8 


—5 


Portland, Oreg ............... 


—4 0 


—9 


—10 


—5 


—6 


—5 


—1 


—8 


—5 


— 2 


—6 


—9 


—6 




—3 0 


—8 


—8 


—2 


—5 


_2 


+1 


—7 


—3 


+ 1 


-3 


—6 


— e 


Pved Bluff, Cal . . . . . . 


—3 -3 


—10 


—6 


—2 


—7 


—2 


+4 


-11 


—2 


+ 8 


—1 


:— 2' 


— 0 




—3 -2 


— G 


—4 


—1 


-5 


—1 


+ 3 


— 7 


0 


+5 


—3 


—l 


—5 




—2 -5 


—5 


-4 


—2 


—5 


—2 


—I 


2 


—3 


— 1 


—5 


—3 


—5 




0 


; — 7 


—2 


+2 


—4 


—2 


0 


— 1 


-2 


— 1 


-1 


0 


—2 




+0 -2 


" —3 


—3 


+2 


—3 


—1= 


0 


0 


—2 


—2 


-1 


2 


— 1 
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Table VI, —Temperature departwes for the season of 1893, etc.— Continued. 



Stations. 



New England. 

"- East-port., Me . . . . 

Portland, Me .... ... . .. 

Boston, Mass .... 

Middle Atlantic States. 

Albany, IT. Y ............ . 

- jfew York, N, Y ...... ... . . 

Philadelphia, Pa. ... ... 

Washington, D. C . .". . 

Lynchburg, Va .." 

Norfolk, Va 

South Atlantic States. 

Charlotte, N. C .... ... .. 

Wilmington, C . - . - 

Charleston, S. C . . . . : 

Augusta, Ga . . . . 

Savannah,Ga.... 

Jacksonville, Fia 

Gulf States. . 

Atlanta. Ga. ... ....... 

Mobile, Ala.. . 

Montgomery", Ala. . . . . . . 

Yicksburg, Miss . — . ; . 

New Orleans, La 

Shreveport, La. . . . 

\Fort Smith, Ark. ..... 

Little Hooltj Ark: . - - - - - 

Palestine, Tex .-. 

Galveston, Tex . 

San Antonio, Tex .... .-. . . . 

Ohio Valley and Tennessee. 

Memphis, Tenn 

Nashville, Tenn 

Chattanooga, Tenn . . -. 

Louisville, Kj .. 

Indianapolis, In d ... ...... 

Cincinnati, Ohio . ......... 

Columbus, Ohio 

Pittsburg, Pa-..., 

Lake region. 

Oswego. N. Y ........ . 

Buffalo, N.Y 

Cleveland, Ohio 

Detroit, Mich. 

Alnena, Mich ............. 

Grand Haven, Mich. ...... 

Milwaukee, Wis . . 

Chicago, 111 . ... . . .......... 

Duluth, Minn . ........... 

Upper Mississippi Valley. 

St. Paul, Minn ........... . 

La Crosse, Yv r is 

Davenport, Iowa 

Des Moines, Iowa. 

Springfield, 111. 

Cairo, 111 

St. Louis, Mo . 

Missouri Valley. 

Springfield, Mo. . ... ...... 

Kansas City, Mo . ... 

Concordia, Kans. - - 

Omaha, Nebr . 

Valentine, Nebr ........ 

Huron, S. D 



For weeks ending— 





























Gc- 




J-uly- 








August-^ 




September 




- to-- 






























3. 


10. 


17. 


24. 


31. 




7. 


14. 


21. 


28. 


4. 


11. 


18, ■ 


25. 


2. 


—4 


+ 2 


+4 


43 


—2 


—1 


4-4 


—2 


45 




-3 


.42 


0 


—3 


—4 


+1 


—2 


4-1 


+1 


4-1 


4-4 


-5 


+6 


0 


-2 


0 


41 


-4 


_7 


— 1 


— 1 


41 


-4-1 

r A 


0 


42 


— 5 


4-6 


— 1 


— 2 


0 


ti 

T - 1 


g 


—2 


— 3 


— 1 


0 


0 


41 


- 

43 


— 1 


+6 


- 

■ — 4 


—3 


—3 


~1 


-6 


—3 


-hi 


+ 1 


4-1 


+2 


0 


+4 


41 


+5 


2 


-I 


— 1 


+3 


—7 


—6 


—1 


0 


4-1 


4-2 


—1 


+2 


+ 2 


46 


—4 


0 


— 1 


45- 


—8 


—6 


0 


—1 


—2 


4-1 


—1 


0 


0 


+6 


-5 


41 


0 


- 46- 


-9 


—6 


+ 2 


+1 


42 


-4-2 


—2 


—2 


-1 


41 


—5 


—1 


— 1 


48- 


-10 


—6 


+.1 


—1 


0 




o 


41 


0 


-i-4 


— 2 


4-2 


0 


4 ^ 


—8 


—4 


0 


4-2 


0 


4-2 


—2 


— 2 


— 1 


— 1 


— 3 


- 0 


-43 


'48 


-7 


—3 


+2 


0 


0 


4-1 


—2 


Q 


— 2 


-hi 


0 


42 


4-2 


47 


—5 


—2 


+1 


0 


0 


4 2. 


—2 


0 


—1 


- 1 


41 


41 


"43 


: 4S 


-1 


—4 


4-1 


0 


—1 


+ 2 


-2 


— 2 


— 1 


—2 


— 2 


0 


-t-2 


45 


-^-3 


—2 


0 


— 2 


+1 


4-2 


—1 


0 


— 1 


-1 


4-1 


41 


-4-4 


48 


0 


—2 


+1 


0 


+2 


+2 


0 


0 


0 


-1 


0 


—2 


44 


4-5 


0 


— i 


+3 


0 


0 


4-3. 


_1 


0 


+1 


44 


4I 


—1 


43 


4 : 7 


0 


0 


+1 


—1 


0 


-4-2 


0 


_1 


4-1 


4-2 


4-1 




42 


. 43 


■ ■ 41 


0 


42 


0 


0 


+3 


-1 


.— i 


4-1 


+2 


42 


—1 


" +3 


4-5 


0 


3 


0 


—2 


—2 


4-1 


_ -y 


—i 


—3 


0 


—3 


—7 


4-3 


44 




4-9 


0 


— 1 


O 


4_T 


2 


_i 


+2 




4-2 




42 


i~f 




Q 


0 


—2 


. | 


i q 





_i 


0 


-y 


—5 


— 3 


45 


4-4 


4-2 


^ - 


—1 


--2 


—4 


|Q 


—2 


—2 


+ 1 


2 




0 


"+7 


" _L As- 




3 


+1 


-1 


3 


_i_ f> 
+ a 


^ 


—1 


0 




—i 




45- 


45 


0 


4-2 


0 


0 




i "\ 
T •> 


I 


—1 


+1 


~\ 1 


—4 


"— 1 


48 


4-7- 


4* 


o 


—1 


—3 


o 


J 1 


3 


—1 


0 


1 1 


2 


0 


44 


4 


4--*i 


+3 


+2 


+2 


4-1 


42 


42 


+2 


4-2 


42 


—3 


+R 


47 


47 


■ 4-6 


o 


+1 


0 


1 


4-4 


4-1 


41 


+2 


0 


-3 


—3 


44 


-45 




o 


+ 2 


0 


—1 


44 


0 


41 


0 


43 


-2 


41 


44 


44 


—2 


_1 


+2 


+2 


4-1 


4-3 


_1 


0 


0 


43 


41 


-1 


43 


4-4 


2 


—1 


4-1 


+3 


4-2 


+4 


+1 


4-1 


41 


43 


—3 


46 


45 


46- 


—4 


o 


+2 


+3 




4-6 


4-2 


4-1 


0 


4 5 


-3 


+10 


47 


4-4 


3 


—1 


+1 


4-1 


o 


4-3 


o 


0 


0 


43 


—4 


47 


44 


45 


—6 


2 


0 


41 


2 


4-4 


_1 


-fl 


—1 


4-4 


—3 


47 


44 


4-5 


—6 


— 5 


—3 


+1 


—2 


' o 


—3 


0 


^-1 


45 


—6 


43 


41 


4-3 


__o 


0 


—2 


—1 


—2 


-fl 


—1 


4-2 


—2 


45 


—5 


— 5 


0 


—1 


—7 




__1 


•4-1 


; \ 


4-9 


Q 


4-2 


0 


-j-O 


—4 


0 


4- 3 


f -i 


g 


j 


0 


4-3 


—2 


4-4 




41 


0 


45 


4 


4-4 


4-4 


42 


7 


—1 


—2 


4-3 


Y 


4 rf 


Q 


_J_1 


0 


4" D 


—2 




4-3 


41 


-—7 


.+2 


—1 


4-2 


+1 


4-3 


4-1 


0 


0 


45 


-1 


-2 


44 


4-1 


— 1 


_d_9 


—4 


0 




i ^ 


— 1 


41 


-2 


45 


-5 


45 


4 6 


4-1 


; g 


— 1 


—4 


-44 


4-3 


4-2 


41 


4-1 


—2 


+3 


—4 


41 


47 


4-2 


—5 


—2 


—1 


4-4 


4-3 


4-2 


-1 


41 




42 


—4 


41 


48 


0 


—4 


—2 


~5 


—4 


42 


-j-4 


-hi 


41 


4-1 


42 


46 


42 


46 


—3 


—5 


_i_9 


—2 


+3 


4-^ 


T 1 


4-9 


4-1 


41 


0 


—2 


411 


46 


2 


g 




—1 


4-2 


-4-2 


4-2 


4-1 


4-2 


4-1 


43 


2 


.4-8 


4-6 


0 


—5 


4-1 


0 


4-2 


4-1 


4-2 


4-2 


42 


0 


4-2 




+ 8 


47 


0 


—3 


— 1 


0 


4-2 


o 


_1 


. 1 


—1 


2 




—I 


49 


47 


0 


—2 


0 


-1 


+ 1 


+1- 


:+2 


+1 


0 


0 


43 


-2 


48 


+8 


4-3 


0 


0 


+ 2 


0 


—2 


4-3 


4-1 


0 


0 


0 


—3 


41 


4-5 


45 


0 


—1 


+ 1 


+1 


—1 


.+?. 


0 


—1 


0 


41 


0 


47 


47 


44 


0 


—3 


+1 


—3 


—4 


-r-3 


—1 


—1 


-1 


—1 


-5 


44 


411 


45 


41 


-2 


0 


-2" 


—3 


0 


—1 


-1 


0 


—1 


—5 


• f7 


49- 


42 


41 




44 


4-4 


—2: 


4-1 


0 


0 


+ 2 


0 


—3 


47 


46 


+3 


2 


—1 


0 


f 1 


— 1 


-1 


4-1 


0 


—1 


—2 


—3 


49 


4-8 


42 


—2 


—2 


+ 1 


41 


4-4 


4-2 


+3 


-3 


42- 


0 


44 


4H 


45 


-4 


-5 


-1 


—2 


4-2 


+3 


—3 


0 


—2 


4^ 


0 


41 


413 


46 


—4 


-4 
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Table VI, —Temperature departures for the season of 1S93, etc.— Continued. 



Stations. 



For weeks ending— 



July- 



Extreme Northwest. 

Moorehead, Minn .-. , . .-. 
Bismarck, K. Dak ...... 

Fort Bufnrd, N. Bak . . . 

Rocky Mountain slope. 

Havre, Mont . . ... - - - 

Helena, Mont- ........... 

-Spokane, Wash . . . . . . 

Winnemucca, ~Nev. 

Salt Lake City, Utah . .. . 

Cheyenne, Wyo 

North Platte, Nebr^. . . . 

Denver, Golc 

Dodtre City, --Ivans ...... 

Abilene, Tex ........ 

-Santa Fe, N. Mex . . . . . . 

El Paso, Tex. ..... ..... 

Tucson; Arin 

. Vacific coast. 

Oiympia, Wash . - - - 

Portland, Oreg. . . .. . 

Rosebur g, Oreg.. . . . . . 

Red Blnff, Cal r ...- 

Saeratnento, Cal . 

San Francisco, Gal. , . . . . 

Los Angeles, Cat . . . ... . 

San Diego,. Cat. . . 



-41 

—2 

+2 I 

+ 2 j 

--3 

+:2" 

+1-1 



— 1 
.—2 
-4 
+2 
+ 4 
—3 
+ 1 
0 



+1- 
+1 

+2- 
+4 

0 

0 —3 
0 -2 
i-2 +1 
+ 1 ! 0 
+-3 
0 
0 
-2 



Hop t ember - 



+ 8 
+ 7 
flO 
+5 

+ 1 
0 
0 

-2 

—4 

-6 



+3 
+ 3 
+2 
. 0 
—3 
—3 
0 

-1 



+ 12 
+ 14 

+ 13 



4-8 
+ 3 
+ 2 
—5 
+ 1 
+ 6 
f9 
+ 5 
-+5 
+ 5 
+2 
0 



-3 
-7 
0 

—7 
—4 
+4 
+ 6 
+ 5 
+ 6 
+ 12 
+ 1 
+ 3 



—10 
-7 
-4 
—4 
-3 
-3 
-i 
— 1 

+4 
+8 
+3 
+4 

+ 3 



Oc- 
to- 
ber 



—1 
_6 
+3 
-4 
—3 
-7 
—8 

— e 

~4 
0 
-5 



-2 
—4 

—3 
+2 

o : 
o 

—3 : 
-i 



Table VIL—Pr 



Ion, departures for the season of 1893 from the normal of many 
years. 1 



Stations, 



From 
Jan. I to 
Apr. 3, 
inclu- 
sive. 



New England. 

Eastport, Me . .. .... 

Portland , Me - . 

Boston, Mass. .. .. . . ...... 

Middle Atlantic States. 

Albany, N. Y.. ...... . .... 

lew YorMf. Y ..., .. .... 

Philadelphia, Pa .... . 

Washington,!). C . . . - .... 

Lynchburg, Va . .. 

Norioik, V a . . .- 

^outh Atlantic States. 

Charlotte, -K. C ........ - 

Wilmington, N. C 

Charleston, S. C 

Augusta, Ga ......... . . . . 

Savannah, Ga . . . . . . ..... . 

Jacksonville, ; Fla. - - - - - - . . 

Gulf Slates. 

Atlanta; Ga . . . - - 

Mobile, Ala 

Montgomery, Ala . . . ... - - 

Yicksburg, Miss . . ...... - 

New Orleans, La . . ... .... 

Shreveuort, La ........ . . . 

Fort Smith, Ark ... .... 

Little Pock, Ark . ........ 

Palestine, Tex. -. . . . ... - . 

Galveston, Tex ........... 

San Antonio/Tex . . ... . . - 



-6 -76 

-— -54- 
— •98 



—.63 
+ 3-73 

- -05 
— 3-30 
—2-78 
-2'65 



—4 "18 
—2 -70 

—2 -90 
:" + -18 
+o*53 



—6 -94 
—0-87 
—6 -02 
-=-6 -71 
—5 -01 
—9-50 
—2-56 
—5 -70 
—7 -87 
—7-02 
—2 *90 



For weeks ending- 



April— 



May- 



-17. 



_1_ -05 ■ — *41 

+-■3:3 " : + *15 

+ '29: +-05 



— •03 
+ .33 
+ •51 

— 16 

— -58 

— "97 



— "44 
— 1 "40 

— ■85 
— 1 -54 
— 1 26 

— 1 -IT 
-1 -12 

— -91 

— -70 

— •77 



+-■07 
+ 1-00 

+-'53 
-- -09 
— -12 



+ -22 
-•43 



+2 
'57 



— ■74 

— 57 
—1-09 

+ -87 

— '44 
+ -16 

— ■40 
+ -54 

— •53 

— •31 
+ T7 



24. 



— •21 
+ -78 
+ -03 



— ■02 

+i -m 

+ -33 
+ •22 
+ •46 

— •77 



.— •54 

— •28 
+ -03 

— •04 
+ -50 

+1-78 



+ -45 
+1 "67 
+ 1-36 
—1-42 
+ 1-62 

— ■76 
— 1 -11 

~ -63 

— -93 
+ 3 -60 

— -68 



— •67 

— -32 

— •27 



— -56 

— -52 

— ■80 

— ■68 



— ■13 

+ -oi 

+ -93 

— -07 
— 1 -23 

— ■03 
+ 5 -51 
+ 4-27 
+ 1-63 

+ -81 
+ -32 



- -73 
+ 1 -69 
+2 '29 



+ 1 -84 
+2-93 
+ 1 '12 
+2-01 
+2-42 
+ -52 



+ 1-76 
+1-38 
+ ■21 

+ *55 
+ -•18- 
_ + -25 



+ -44 
+ 2-37 
+ 2-89 
+ 4-52 

— ■17 
+2 -36 
+ 1 -72 
+1 -02 

+ •65 
+ -19 

— •77 



15. 



— ■16 
+2 -43 

- -38 



+ -09 
—.60 

— '63 

— •24 

— -29 

— •11 



-•71 

- -33 
-•08 

- -49 
= ■36 
-■72 



— •38 
+ '94 

— 32 

— ■13 
+ -30 

— •36 
+ •16 

— :57 
+ ■73 

00 

+2-56 



22, 



-■31 
+ 118 
+ '33 



— •19 

— ■07 
+ '01 
+ •08 

— •25 
+ '18 



— ■83 

— •60 

— '84 

— -76 

— •27 



•50 



— *87 

— '46 

— •36 
— 1 -04 

— •94 



-1-26 
—1-48 



— •76 



29. 



■73 

• •73 
•44 



— ■06 
-.49 

— -25 

— •06 

+ •01 
+2 '51 



— ■10 

— •01 

+ '40 

+ •74 
.+ -20 
+ 1 -20 



+1 
+4 
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Table VII.- — Precipitation departures for the season of 189S } etc. — Continued, 



Stations. 



Ohio Valley and Tennessee. 



.-Memphis, Teim 

Nashville, Tenn .... 
Chattanooga, Tenn. 

Louisville, Ky 

Indianapolis, Ind . . 
Cincinnati Ohio 

Columbus, Ohio 

Pittsburg, Pa .-. 



Lake region, 

Oswego, Is . Y . .. . . . , 

Buffalo,- IN". Y . — — . 
Cleveland, Ohio . . . . . 
Detroit, Mich - . . 

Alpena, Mich 

Grand Haven, Mich. 
Milwaukee, Wis .... 

. Chicago, 111 ......... 

Duluth, Minn ...... . 



Upper Mibsis€ippi Valley. 



St. Paul, Minn ..... 

Lacrosse, Wis ...... 

Davenport, Iowa.. . 
Des Monies, Iowa: . 
Springfield, 111 ..... 

Cairo, 111........... 

St. Louis, Mb, ...... 



- Missouri Valley. 

Springfield,- Mo , 
Kansas City, Mo ." .-. 
Concordia, Xans ... . . 

Omaha, Nebr . 

Valentine, 4N"ebr. . 
Huron, S. Dak. ....... 



Extreme Northwest. 



Moorhead, Minn 

Bismarck, JST. Dak ... . 
Port Butord, ~N. Dak.. 



Rocky Mountain slope. 



Havre, Mont . ... .. ..... 

Helena, Mont 

Spokane, Wash .......... 

Winnemueca, ivev . . . . . . 

Salt Lake City, Utah ... 
Cheyenne, Wyo ......... 

North Platte, Nebr. 

Denver, Colo . . .... . . 

Dodge City, Ivans 

Abilene, Tex ............ 

Santa Fe, N, Mex. . . . 

El Paso, Tex............ 

Tucson, Ariz .... .. . .. . . 



Pacific coast. 



Olympia, Wash 
Porthind, Oreg 

Bosebury, Oreg 

KedBluhVeal..---. 
Sacramento, Cal 
San Francisco, Cal . 
Los Angeles, Cal. . . 
San Diego, Cal .-. . . . 



From 
Jan. 1 to 
Apr. 3, 



For weeks ending- 



Aprils 



May- 



sive.- 


10. 


17. 


24. 


1. 


8. . 


15. 


22. 


29. 


—7-95 




21 


4-1-54 


—1-00 


+2 -50 


— -32 


+ -52 


— -85 


+ 6 ' 47 


—0-76 


—1 


16 


4-1-68 


— '91 


+ -33 


— -04 


4- "75 


— -77 


+1 *49 


—6 *35 




59 


4-2 -02 


— -03 


+ -24 


+3-89 


— -23 


— '82 


+ 1 '38 


—3-57 




42 


4-1-56 


4- -94 


+2 -87 


— -15 


+ -10 


— -84 


— -03 


+1 -27 




28 


+ 1 -67 


4- -66 


4 3-20 


— -87 


+ '44 


— '53 


— -24 


-1-28 


+ 


52 


4-1 -22 


4- -26 


+4-48 


— " -69 


+ 1--05 


+ '09- 


— -36 


+1*35 


+ 


03 


4- -46 


4- -11 


+ 5 -57 


— 45 


+ -05 


— -42 


— -75 


— '74 : 


+ 


42 


+. '58 


4- -48 


+ 1 -35 


— -20 


— '42 


+1.-84 


— -46 


—2 '74 - 


+ 


25 


— -31 


4- *55 


+ -66 


+ '80 


— -23 


- +1-01 


-39 


+ '74 


4- 


49 


4- -45 


4-1 -36 


+ -36 


— "09 


— -43 


+2*26 


— '50 


—-.■156 




30 


-21 


— 45 


+ 1-84 


— '70 


+ -65 


+ 2-67 


— -41 


+ *36 


+ 


44 


4- -27 


— -05 


+1 -oo 


-67 


— 49 


— -67 


— *38 


-1-20 


76 


•00 


4- -20 


+ -19 


— -44 


+ .06 


— -83 


+1 '03 


+2-29 


+ 


67 


4- '05 


4- '59 


+ -25 


— "37 


•00 


— -79 


+ '63 


— -06 


4-1-35 


4- -'09 


4-1*05 


+ *48 


— -25 


— '27 


— -77. 


— 48 


—1-19 


■ — " 


61 


-f- -02 


4- '35 


+ 1-67 


— '62 . 


— 42 


- -85 


+ '08 


-hi '25 


— :" 


•09 


4-1*46 


— -05 


+ -21 


— -50 


— '-07 


+ "31 


— '84 


4-1 -07 


— 


•22 


-f *'7 


4-1 *88 


+ -91 


— *47 


— -46 


+ *13 


+ '22 


+ v46 




■29 


-t- -47 


4- -80 


+1 -46 


+ 40 


— -32 


+ -4-2" 


— -52 


— -72 


- 


■56 


4-1-64 


4-1 -01. 


— '11 


— -64 


— '30 


- :68 


— -24 


—1 -27 




■43 


— -15 


+1 '85 


+ 1 *81 


- — -47 


+ '02 


— '90 


. — *70 


— -25 


+ 


■50 


+ 2'25 


4-1 -90 


+2-42 


- -78 


+ 46 


— -64 


4-3-2U 


—5 -20 




■38 


4-1-24 


— "13 


+3 '77 


4- -36 


+ '13 


" -g6 


+ 1 '45 


— "1(5 


' + 


•75 


4-1 42 


+ 1 -57 


+3 '73 




+ 46 


— -92 


+2 '65 


—3 '55 


+ 


•61 


4- -07 


4- "67 


+2-83 


+ '14 


+ 48 


—1-32 


—1-35 


-37 




■56 


4- "39 


4- "65 




+ 1 '26 


-35 


+ '15 


4- 1 '36 


—2 -83 




■70 


— *76 


— -13 


-67 


" -77 


+ '21 


— '86 


_ -45 


.04 




•G8 


— '08 


4- '98 


— -03 


— "21 


+ "66 


- .09- 


1- -04 


+ 1 "31 




■41 


-31 


-13 


+ 1 -45 


-1- 16 


-65 


— *73 


— -84 


+ 1 25 


+ 


■13 


4-1 "32 


4- -08 


-+ -75 


+ "44 


— -46 


— -03 


— -60 


+ 1 -40 




•14 


4-1 »35 


4- -65 


— ■16 


— ■39 


. - + 44 


— '45 


- '60 


- -01 




■46 


— •18 


— •50 


— ■31 


— ■55 


— '51 


+ ■21 


— •54 


+ *98 




■07 


— •15 


— -31 


— -26 


— •32 


— •29 


+4*14 


— •43 


— -28 


+ 


■18 


— 01 


4- -38 


— •21 


+ -54- 


— 47 


- -09 


+ '-22 


— ■29 




•02 


-23 


4- -64 


+ -85 


+ 35 


— •08 


+1 -30 


+ •08 


-(-•64 


; 41 


■05 


4- 12 


+ ■■91 


+ -44 


+ -59 


_ '22 


+ '83 


— -16 


+ -98 


"+ 


•09 


'15 


4- -41 


— *09 


' + -•10 


— 14 


— *08 


— 44 


_[_ -08 


* + 


■10: 


— ■26 


+ *62 


+ "01 


+ -29 


-43 


— 46 


+ -49 


.03 




■27 


— *1G 


±r 4 7 


1 JO 


+ "03 


— '47 


.02 


4- 40 


_j_ -39 




■40 


.55 


.53 


-49 


■ -27. 


-63 


— -70 


— •61 


2 '02 




■42 


.0Q 


.^7 


— '46 


+ '85 


.74 


- - .07 


4- -4-9 


^ .Q2 




•22 




."KJ 


.tjt) 


.QQ 


.Q4 


— - "71 


-(53 


—2-43 




•97 


—1 -07 


-I'll 


-'79 


— •95 


+ 4-68 


-■98 


- -91 


— -08 




•21 


— -21 


— •21 


-■12 


+ ■05 


+ -62 


— •21 


—."•21 


— ■66 




■07 


— ■07 


— 03 


— ■00 


— •06 


+2 -21 


— -07 


— 07 


— ■42 




■07_ 


— -07 


— 06 


- -oo 


■00 


+ '71 


-•05 


•00 


-■77 




■11 


4- -72 


+2-76 


— -46 


+ •78 


: — 26 


+1-10 


— ■36 


-8-24 


4+ 


•33 


—"■28 


+ ■54 


— ■16 


+ -56 


— •52 


+ -34 


— •41 


—2 -18 


4-1 


■65 


-■18 


— •10 


— ■06 


+ '22 


— •41 


+ 1-27 


— *34 


+ 1 -49 


+ 


■35 


— "57 


— -24 


— -34 


— -07 


— ■30 


+ '08 


— •21 


—1 01 


+ 


•10 


— •65 


— -39 


--47 


+ '47 


— 49 


+ '09 


— •09 


—2 -37 


+ 


■28 


— •16 


— ■34 


— '36 


— ■24 


— 14 


+ •01 


— •10 


--f-7'67' 




•29 


— •42 


— •39 


-•23 


— •13 


— -oi 


— ■07 


— •07 


4- -87 


: + 


■01 


— 21 


— ■36 


-■17 


— '11 


+ -32 


— •07 


— ■07 
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: Table Vli. — Precipitation departure* for the seaso ;t of 1893, etc. — Continued," 



Stations. 



Neic England. 

Eastport, Me. . . . . . . . .. 

Portland, Me; 

Boston, Mass .............. 

'- Middle Atlantic States. 

Albanv , \ET. Y- 

Hew York, N. Y . . . . . . . . .. . 

Philadelphia, Pa 

"Washington, D. 0 ... . - . • 
Lynchburg, V;t . . . - 
Norfolk, Va-.-.. ............ , 

, South Atlantis States. 

Charlotte, N/C .. ........... 

Wilmington, G — . . . 

Charleston, B. C ... ... ... .. 

Augusta, Ga ... ........... . 

Savannah, Ga 

Jacksonville, Fla: ..... ... ... 

Gulf States. 

Atlanta. Ga 

Mobile, Ala . ... . ... . . 

Montgomery,- Ala . . . . . . : . 

" YickstHtrg.'MiBS ...... — 

!New Orleans, La. ........ 

Shroveport, La . ... - - . . . - - 
" Fort Smith , Ark ......... 

Little Pock, Ark ......... 

Palestine, Tex ...... . . .... 

Galveston, Tex. : . 

San AntoniOj Tex . . 



For week ending - 



Jllne- 



Ohio Valley and Tennessee. 

Memphis, Tenn . . : . ... ..... 

Nashville. Tenn - -.-v. - - - - - . • 

■■Chattanooga, Tenn 
Louisville, Ky. ... , 

Indianapolis, Tnd 

Cincinnati. Ohio. ......... 

Columbus, Ohio . . . .;. . .. . . ... 

Pittsburg. Pa . . ........... 

Lake region. 

- Oswego, N; Y- . ... 

Buffalo, X. Y .... .......... 

Cleveland, Ohio ,. 

Detroit Mich 

Alpena, Mich --: . . . . . 

Grand Haven, Mich 

Milwaukee, Wis 

Chicago, in 

Duluih, Minn ............. 

Upper' Mississippi- Valley. 

St Paul, Minn . . . .-v. ...... 

Lacrosse, Wis . . . ... - - - . - ----- 

Davenport, Iowa .......... 

Des Moines, Iowa . . . . . 

Springfield; 111 

Cairo, III .................. 

St. Louis, Mo . . . .. . . . . . 

Missouri Valley. 

Springfield, Mo , . ...... . ... . 

Kansas City, Mo . . . . . . . . . . 

Concordia, Kans . . ... — 

Omaha, Nebr .............. 

Valentine, Neb r . . . . . . — . . . 

Huron, S, Dak......... I 



— -24 

— -70 

— •74 
-•25 

— ■22 

— ■59 



: + 'DO 

— -99 
+ •41 
+1-26 
— 1 "40 

: — "77 



+ 1-09 

- ^36 

— •38 
+1-82 
+ 1 -37 
+5 -03 

+ ■73 
+ 4-02 
+2 19 
+ -14 
+ -72 



+2-46 
+4-30 
+ 2-53 
+2-12 
— •22 
+1 -92 
+ •63 
+ •11 



— ■70 
—•04 
+ •74 

+2-34 
+ -44 
+ •28 
+ •43 

— ■27 

— -S3 



+-05 

— ■85 
+ •89 

— ■60 
+ ■19 

+ 6-55 

— ■31 



+2-27 
+ -48 
f 2-53 
-I 3 -27 
+ -29 
— •47 



12. 



— •85 
+ 1-03 



+ •54 
+ -30 

— ■32 

— •73 

— ■01 
+ "•65 



-•69 
+ -49 
+4 -66 
-•42 
+ -66 
.— '85. 



+ -29 
+ 2-83 
+ 1-46 
—1-04 

: — -72 

— •84 
— 1 -05 
-1 12 

— -69 
+ •98. 

— •36 



—1-28 

- -94 
+ -28 

— 1 -03 
— 1 -04 
-1 -07 
—•73 

— •50 



+ ■28 

— ■61 
-•87 
+ =50 

- -85 
4- -67 

+1-20 
+-•52 
— 1 -12 



— "99 

— -93 
-•29 

+ 1-24 
—1-39 
—1-11 

— ■82 



— 1-38 
— 1 -21 
-. — -91 
+ ■61 

— ■79 

— ■84 



July- 



19. 


26. 


3. 


10. 


17. 


24. 


31. 


- -32 


+ •12 


— ■94 


- -08 


— ■81 


— *42 


+ ■07 


+ •04 


7 +13 


— •81 


- -72 


— •80 


-■54 


— ■34 


— •27 


+.79 


— •77 


— ■63 


— •73 


+ '50 


- -68 


— •86 


— -02 


— •41 


— *39 


-•71 


— •84 


-—.30 


- -59 


+ •29 


— •71 


— ■73 


-■84 


—1-05 


— •33 


— -72 


+ 1-77 


— •43 


— -42 


— '30 


— ■97 


— ■81 


— -87 


— *32 


— •98 


- -49 


— •48 


—1 -03 


— -82- 


+ •15 


+ 13 


+2 -43 


— •70 


— '59 


-•76 


+ •63 


+5-00 


— '83 


+3 -39 


—1 -07 


'+•04 i 


— 1 '30 


-1 -oo 


+ -78 


— •43 


— ■50 


— •73 


—1 -39 


+ •92 


— -24 


+1-51 


— •93 


:-L38 


—1.38 


+ -29 


— . 98 


— -52 


+ 7-17 


- -85 


-1-03 


+1 -23 


—1-55 


— -06 


-1:18 


+1 -72 


— •55 


+1-18 


— ■72 


— '82 


+ -90 


— ■97 


4-2-33 


— •32 


— -39 


— -92 


+1 '32 


- +1 


----- '63 


+ -•44 


— •85 


+ ■11 


— •11 


—1 -46 


— -S6 


+1 -00 


— 19 


— •59 


—1-05 


—1-05" 


— •26 


.— "40 


— -36 


—1 "16 


—1 -42 


+ '04 


— •31 


—1-08 


— •55 


—1 '32 


— ■St 


—1 -09 


. —-39 


— -88 


— -95 


+2-30 


+ 1-23 


+ --26 


— •96 


+ ■68 


— •98 


■ + -80 


+ ■36 


— '15 


— 1 -37 


—1 -61 


— 17 


—1. 07 


+ -41 


— "53 


. —-88 


-i- -56 


— ■79 


— ■87 


— •98 


— •10 


— -47 


- -16 


■4 --23 


— -34 


+2 -33 


— ■15 


— '61 


— -58 


— -84 


—1-02 


+ •34 


+ -22 


— •79 


— ■17 


+ "■90 


— •82 


+1-07 


- -78 


— •70 


' —'70 


— ■54 


— •62 


■ —'56 


+2 '81 


— 1 - 15 


— "99 


— -7o 


+1 "17 


i- * J 


-77 


— •37 


— •63 


-•63 


. —'63 


— ■63 


— •63 


+ •28 


— '31 


— -87 


— -67 


— - 52 


— '51 


— -52 


— ■77 


-1-05 


+ •15 


— -46 


— •50 


- -72 


- . — --85 


- -23 


— •84 


+ ■21 


-•-86 


— -42 


— -76 


- -67 


— -29 


—1-10 


+ •19 


— •19 


— -87 


— *69 


- -84 


„ +-07 


—1 '25 


+ -85 


- '91 


—1 12 


— •94 


-1-10 


— *55 


— *75 


+1 -02 


— •09 


— •30 


— -15 


— •63 


+1-36 


— •71 


+ •30 


— •71 


— -66 


- +-19 


— •77 


—-G8 


— 59 


+ -69 


— -80 


— "91 


+ 1 "10 


—1 "00 


+ 1 "27- 


— ■■'82: 


+ •21 


— ■36 


— •66 


— -Gl 


— •70 


— •19 


— -56 


— •43 


— -67 


— "46 


— •41 


— •77 


— ■04 


— ■98 


— •70 


— -71. 


_ -37 


— -34 


— ■85 


— ■71 


— •76 


— '76 


- -03 


+ •49 


+ -06 


— -77 


— ■58 


- 84 


+ -54 


— ■71 


— •21 


+ '13 


— •63 


— •35 


— 92 


— ■74 


— ■73 


+ -34 


+ 1-24 


— 03 


- — -54 


— 86 


+ '98 


— -72 


+1 '39 


+ -41 


— *74 


— "46 


— •80 


+ -63 


— •90 


+ •75- 


+ -50 


-'84 


— •78 


—1-17 


- -18 


— ■70 


; - + -81 


+ •74 


— *59 


— -83 


—1-13 


- 17 


— '81 


+ -37 


— ■61 


-74 


— -34 


— •32 


— •20 


— •56 


+1.04 


— -59 


-1 -02 


; —-so 


— •54 


— •44 


— *53 


. + '70 


— •85 


— -84 


— *70- 


— -97 


— •40 


— -94 


+ 1-28 


+ •11 


— •70 


— •17 


—1-13 


— -30 


— •91 


+ ■33 


- -37 


-■37 


+ '05 


— ■63 


— •65 


— ■86 


+.04 


— •83 


— •59 


— •63 


— •98 


+ •77 


— -62 


— ■65 


-+-.•39 


— '72 


+ '39 


— *75 


+ 1-16 


— ■92 


+ •42. 


+ •25 


+ 1 ; 70 


' — -80 


— •63 


+1-54 


— •68 


+ -46 


+ '45 


— •74 


. +-68 


— ■91 


+ -30 


+3-29 


— ■70 


+ ■71 


— -78 


+LI2 


—1 -oS) 


— •64 


— ■53 


+ ■01 


—1 '06 


— ■98 


— ■20 


+ ■81 


— -69 


+ 1-58 


+ •24 


— ■58 


— •70 


— •52 


— •84 


— -84 


— •30 


+ 1-77 


— ■83 


— •84 


-•58 
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Table YJJ.—Precijntcct ion departures for the season of 1893, e^.—Gon tinned. 



For week ending- 



Stations/ 


June — 








Juh 






.. .- - . 


5. 


12. 

:_. 


IO. 


26. 


3. 


10. 


17. 


0 < 


_ . 
31. 


Extreme l\ortliw est. 






















- 




Mo or head, Minn ..... 


— '36 


— '93 


*36 


+ 


•83 


+ 


•19 


+ -02 


+ 


•61 


— -S2 


— "73 


Bismarck, N. Dak 










'44 " 




■55 


+ -05 




■10 


— '48 


— -23 


Port Buford, JST. Dak . . . ... . 


.^Q 


-22 


— "32 




•G2 




•34 


— '28 


+- 


■98 


— '24 


— '40 


Jtacky Mountain slope. 


























Havre, Mont . .............. 


— -14 


— ■61 


— ■38 


_ - — 


•51 


- . — 


•43 


— 24 


+ 


■89 


— ■42 


— •49 


Helena, Mont /. ..... . . . . . 


- -36 


— -50 


— ■23 


— 


•43 




•00 


+ '43 . 




•04 


— '21 


— -19 


Spokane, Wash ........ 


— '14 


— '29 


- — '33 


- — 


■35 


, — 


•39 


+ '08 




■14 


— -09 


— *07 


Winnemucca, Nev .. 


— - 21 


— '21 


— -12 


— 


•14 


— 


•n 


— '07 




■03 


+:-08 


+ '03 


Salt Lake City, Utah 


— •19 


— '21 


— -17 


— - 


■14 


— 


•14 


-24 




■14 


-G6 


+ *35 


Cheyenne ^Yyo 


+ -06 


— "40 


-j- -52 


— 


■29 


— 


■27 


-41 




•3G 


'34 


\ J-O 


North Piattc Nebr - - 


+1 -95 


- -70 


— •15 




■77 


+ 


•98 






•43 


-g3 


-f- X4 


Denver, Colo ...... ......... 


- -24 


"32 


— •28 




33 




'38 


■— "38 




■37 


^ 97 


+ U/ 




— -72 


— -68 


- -73 




•20 




•48 





+ 


-09 




.^g 




— ■57 


— 68 


+ -13 




•59 




•4G 


.3Q 




■35 


*1 7 " 
. + I > 


.OK 

OO 


(jail Id J- j_> . JJU.^ A. ........... 


- -21 


— •.19 


— •21 




■23 




•37 




+ 


■03 


.35 


_l_ -28 


El Paso, Tex ... . . . . ... . . . 


- -07 


— ■07 


— •07 




•Hi 




■30 


+ •57 




•13 


- '49 


_ -05 


Tucson, Ariz ............... 


■00 


■00 


•00 




■00 




49 


— '73 


+ .76 


+ .41 


- -71 


Pctiific coast 


























Olympia, "Wash .. . 


— •28 


4- -98 


+ •71 




■32 




■28 


_" —-0G 


-+ 


•17 


— -14 


- -14 


Portland, Oreg . . .... 


-•43 


— •15 


+ •20 




■40 




"20 


- '02 




■12 


.- "14". 


— •14 


. Koselbury, Oreg . . . ... ...... 


— ■35 


— -0G 


— •28 


+ 


■12 




■25 


— •18 




■00 


- - -07 


— -07 


Red Bhiif, Gal 


— -34 


— •14 


—.♦14 




■11 




■0G 


•00 


+ 


■03 


'00 


■00 


Sacramento, Gal .. 


^■07 


— •07 


— •07 




■01 




■00 


■00 


■00 


•00 


- -00 




-•07 


— •07 


— -07 




■04 




01 


■00 




■00 


•00 


■00 


Los Angeles, Cal 


— ■07 


— •04 


— -01 




•00 




•00 


■00 




■00 


■00 


—.03 


San Diego, Cal . .... . ....... 


— -07 


— •Ol- 


•00 r 




'00 




■00 


•00 




•00 


■00 


. - .'01 



Stations. 



-New England* . 

Eastporf , Me ............ 

Portland, Me . .... . ...... 

Boston, Mass.. - 

Middle Atlantic States. 

Albany, K Y. ........ . . . 

New York, ls r . Y. ....... . 

Philadelphia, Pa. ..." 

"Washington, D. C ... 

Lynchburg, Ya. ........ . 

In orfolk, Ya . . .-. . - - . 

South Atlantic States. 

Charlotte, N. C . ...... ... 

Wilmington, IN". C ....... 

Charleston^. C. ... 

Augusta, G a ............ 

Savannah, Ga . .. . . . . . 

J acksonville, PI a. . ... . . .• 

Gulf States. 

Atlanta, 6a ....... 

Mohile, Ala . . ...... 

Montgomery, Ala . ... . . . 

Yicksburg, Miss ... ...... 

'New Orleans, Da ..... . . . 

Shreveport, La ...... ... . 

Port Smith, Ark 

Little Bock, Ark .... 

Palestine, Tex. . . . . . . . . . . 

Galveston, Tex. . . . . . 

San Antonio, Tex . .... . . 



P or .weeks ending — 



August- 



September-^ 



7. 


14. 


21. 


28. 


- 4. - 


11. 


18. 


25. 


2. 


- -70 


+ -11 - 


+ ■88 


+ •41 


— -34 


— -55 


+--■10- 


— ■70 


+ -09 


— -57 


— ■77 


- +-62 


— ■30 


— ■30 


+ '12 


+ ■16 


-■43 


— '56 


+ 3-16 


—1 -04 


+ -76 


— ■74 


— '25 


- '38 


— ■13 


— '46 


-•76 


+1-27 


- '83 


— •61 


+3 -47 " 


— •32 


— •21 


- + -73" 


- -52 


— •27 


— '7G 


— -97 


+ 150 


+2 -80 


- 51 


— '30 


+ -20 


— '61 


— '81 


— *78 


—1-10 


— •97 


+ •31 


— -11 


— '87 


+1 '81 


+-•10 


—.65 


— '67 


— ■83- 




— •64 


+1.-23. 


—■34 


+ -83 


—.70 


-. 52 


+ 2-06- 


— •89 


— -06 


+3 '07 


+1-84 


. + -22- 


+ 3 '20 


— '57 


. + -54 


+1-3-1 


—1 -36 


+ -23 


■ - 1 -32 


+ •74 


+1. 80 


— 21 


— 92 


+ '31 


+ -84 


— ■68 


+ 24 


+3 -98 


+2 -46 


+1 -11 


+ -22 


- -75 


+ •42 


+ 3-52 


—1 -60 


—1 -36 


— ■99" 


+ '08 


— '91 


— ■26 


-1-10" 


— •78 


+ 3 -56 


+ -88 


— -88 


+ 3-84 


+1 -86 


+ 2-4G 


-■18 


-1 '39 


—1-26 


+ -43 


— ■33 


— ■76 


+3 "16 


+2-66 


+ '24 


— ■93 


— •89 


— ■01 


+ -38 


+ 1-09 


— ■20 


+4-01 


— ■23 


4-3'89 


+ '50 


—1 -28 


—1 -05 


+1 -61 


+ -83 


— •90 


+2/20 


+ •13 


+1 '93 


—1 -00 


-1-89 


-1-58 


+ -87 


— ■11 


— •98 


— 1-05 


+ '82 


+ -58 


— ■60 


— •98 


— ■67 


+1 -72 


+1-44 


—1 -42 


- -90 


—1 -09 


+ 8-20 


— •78 


— 1-07 


+8-60 


+1 -83 


+1 -19 


- -04 


— . 84 


— -70 


■+1 -73 


+ ■35 


— -71 


— •32 


+ •87 


— •19 


— •09 


— •93 


—1 -02 


— -52 


■-1 -00 


-•86 


— •07 


+ -74 


+ •55 


—1 -08 


—1-40"- 


— •99 


+2-18- 


— 9 !- 


-•87 


+2 24 


— •10 


+ •38 


+ -40 


— •58 


- -82 


—1 -04 


-1 -12 


— '51 


— •77 


+ -35 


+1-50 


— •77 


— -72 


— •80 


— •47 


— ■77 


+ 2 93 


+ 1 -42 


-•81 


— -12 


— •71 


+ -32 


- '91 


- -27 


— -80 


+ '62 


— -25 


+1 -75 


+ "52 


— •22 


- 61 


--■74 


— ■77 


— ■77 


+ '49 


— ■72 


+ •59 


+ "80 


— ■58 


- -G4 


—1 '61 


— •72 


—1 -83 


—1 -54 


— ■63 


— -42 


— ■52 


- -70 


- -67 


—1 -02 


—I'll 


— 1 -02 


- -81 


I —-72- 



Octo- 
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Table VII. — Precipitation departure for the season of 1893, etc— Continued. 



Ohio Y alley and Tennessee. 

'Memphis, Tenrt ........... 

JS T 5)"sh vilie, Ton n . ...... . . . . . 

Oh v. tt an ooga, Tenii. . . . . 

Lou isviilc,: Ky - - ............ 

IiKuanapolis, Ind .... 

Cincinnati, Ohio. .... ... . . . . 

Columbus, Ohio-.'. . — 
Pittsburg, Pa ... ..... ... . . , 

Lake region. 

Oswego, 1ST. Y . , 

BniMo, ^.Y ............... 

Glove laud, Ohio ....... 

: Detroit, Mich . ........... 

.Alpena, Mich . - . ........ . . . 

Or.",! id Haven, Mich. . . , 

H i] waukee, Wis . . . - - . 

Chicago; III;.. ............ 

Ditluth, Minn. . .-. 

Upper Mississippi Vallej/ . 

St. Pan! Minn... . . . 

Lac r of; ho, Wis ... ----- . . -. -. . - - .-, 

Davenport, Iowa 

Dos Moines-, Iowa, ..... . . . . 

: S jf>r in. gii eld , 111 ~ . - 

Cairo, 111 i 

St. Louis, Mo. . . . .. 

-- . - 3Iisi>ouri Valley. 

Springfield, Mo. . 

LLanslis City, Mo .. . . ... . . . 

Goueordia, Kans 

-Omaha. -Nebr. .......... — 

ViilcTitino. ISTe.br 

Huron, »S. Dak . . . . . . . . . . — . 

Extreme Northwest. 

Mnorhoad r Miim .......... 

-Bismnrck,^. Dak ......... 

Tort Imford, K Dak. . ... . . .. 

Becky Mo'untaln slope. 



Havre, Mont .......... 

- Heleni), Mont ...... . . . 

Spokane. Wash. ....... 

Wumeimroca, Nov. 

Salt: Lake City, TJtah . 

Cheyenne, Wyo . - . 

North Platte^ebr. . . . 

Denver, Colo .... .. 

Port go City, Kansas... . 

Abilene, Tex 

San tape. Is T . Mex 

-El Paso, Tex .......... 

Tucson T Ariz . - 



Por week endiug— 



-August. — 



Pacific coast. 

Olympia, Wash. . ...... 

Portland, Oreg - 

Ro.se bury, Oreg- ...... 

Eed Pluif, Cap . : . 

Sacraiuento, ( 'a 5 

- San Francisco, Gal. . . . 

Los Angeles, Cal . . 

San Diego, Cal . . . . ... . . 



September- 



- 7. - - 


14. 


21. 


28; 


4. 


11. 


18. 


25. 


2. 


— '91 


— -55 


-•84 


— •57 


— '87 


+2 -84 


_ '79 


+ '94 


— *tS 


+ •19 


— -34 


— 56 


— -58 


—1 -02 


+1-93 


— 18 


+ 1-54 


— •39 


+1*05 


4- -16 


—■73 


'-. — -98 


- -09 


+ -46 


— ■65 


-•92 


- "56 


— -84 


+ •66 


— 83 


- -67 


— ■80 


+ -04 


+ -94 


+ -10 


+ '28 


— •91 


— •53 


-•49 


— •69 


— ■70 


- -59 


+1 '07 


+.09 


.+ -51 


; .g^ 


.75 


'79 


A t \ 


— '66 


.53 


+ *88 


-4- -21 


+ 1. 64 


— -02 


— •47 


— '49 


— •54 


- -64 


— -65 


— •15 


- -17 


—'■46 


— -58 


— -55 


— ■56 


—--•13 


—1 -oo 


_ -63 


— •37 


+ -96 


— '51 


+ -30 


— ■50 


— '17 


+ -88 


+3 -25 


+ •16 


. + -09 


+ ■30 


- -80 


--■68 


—•38 


— ■38 


+ •14 


+2 -97 


+ -18. 


+ ■01 


— ■20 


— *84 


-■59 


- + -07 


— •44 


+ •16 


+ •32 


— -86 


— '83 


- -55 


— 73 


— '70 


+ -ia 


— ■04 


- —-27 


— -63 


— -G3 


+ •29 


— •31 


— •37 


- .77 


— •69 


'4- '46 


— ■19 


— -59 


— -70 


+1 "-17 


+ . 05 


— 96 


— •63 


- -60 


-28 


-•58 


— •77 


- -84 


+ '09 


+ -28 


+ •69 


— -70 


— ■42 


— 08 


— •43 


— •63 


-•68 


~ ' 6 i> 


+ ■■05- 


+2 -32 


— •70- 


— •68 


■-■•54 


- -64 


— •63 


— ■64 


-■32 


+ •38 


. +*57 


— •77 


+ -05 


— '79 


— •18 


-•92 


-1 -02 


-■91 


- -86 


+ '23 


— •84 


-•21 


--' —'73 


+1 -01 


■ —-77 


— ■77 


+ -01 


+ *38 


+ *20 


— *81 


— '43 


+ '.01 


•■77 


^ 


—1 '9-2 


— 1 "11 


.^g 


.^3 


— -91 


— -JO 


— -50 


— •77 




— •77 


— •67 


+ •63 


+ 1-.62 


— "77. 


— -14 


+ -06 


- -65 


— •84 


— ■84 


— 83 


— •63 


+ "36 


— •42 


- -43 


-•37 


-■55 


- — -77 


- -71 


— '33 


. +'28 


— *33 


— ■69 


— -02 


— •18 


— -05 


— -63 


+4 -09 


— -30 


+ -20 


+ ■94 


— 56 


. -'30 


— •59 


- -43 


. . — -74 . 


-'29 


, - '41 


+ -99 


■ +-32 


-1 -05 


— ■34 


- -76 


— •79 


- — -94 


- -85 


- '84 


+ 3-78 


+1 -12 


— -98 


— •43 


— •39 


— '37 


—1 09 


—1. 10 


—1 -05- 


+ -89 


. +'64 


— '93 


— -90, 


-^•21 


+ •01 


— -79 


—1 -06 


— -53 


— -56 


+1 *57 


— -77 


+ -62 


+ '58 


— •18 


- -77 


— -77 


— -77 


- — '70 


+ -99 


— •45 


— •07 


+ •66 


: — -28 


— •25 


.— ■28 


— '34 


:-— '35 


—.11 


- -78 


— •54. 


- ;50 


— •50 


— -45 


— ■38 


— 35 


— *35 


— •11 


— -62 


+ •75 


- •63 


+ ■85 


— •41 


— •56 


+ •12 


— ■54 


+ '40 


— •56 


— -54 


- -45 


+ ■16 


— •38 


— -28 


— '20 


— -23 


+ •61 


— •35 


— •27 


— •09 


'-.— T7 


— ■24 


-•21 


; + -24 


— •17 


+ •78 


— ■34 


+ '65 


— -35 


: — -27 


— -35 


— ■30 


+ '92 


-J- -19 


-44 


— ■14 


— •14 


+ -32 


— •19 


-•25 


+ -02 


+ -20 


— •13 


+1 '57 


+ '01 


— •07 


— -07 


— •10 


— •18 


+ -06 


— ■18 


+ *39 


+ -03 


■00 


•00 


•00 


— -06 


- +T1 


+ •10 


+ -03 


— 05 


+ ■19 


— -10 


+ •20 


— 11 


— -21 


+ -05 


4- -14 


— -17 


— •24 


+i:02 


— •04 


— •28 


" +-22 


— •28 


— ■20 


— -26 


— *21 


— -In 


+ •19 


— ■36 


— •25 


+ 71 


+1-25 


- -44 


— 41 


- -35 


— 33 


+ •08 


— •35 


— •30 


— . 10 


— -35 


- '24 


— ■24 


— ■17 


— ■14 


4 -40 


— -64 


— 79 


(- 34 


— -01 


— •37 


— •28 


— -20 


— ■25 


+1 -63 


+2 '72 


— '25 


"— "34 


— - ■ 1 7 


— - 53 


— "65 


— : '70 


+ 1 '60 


— -67 


-|- '68 


-:*43 


+2 -10 


-■14 


+ -07 


— '38 


+ •21 


— T8 


+ 2T1 


+ 2 -45 


— -45 


— •37 


— •33 


— -38 


. —-S3 


— •14 


— •08 


+1-46 


-■+1-80 


+ -39 


+ ■15 


+ -16 


— •28 


— ■39 


— •34 


+ *09 


+ •21 


+ •20 


— ■12 


— -14 


— •06 


— '33 


+1-01 


— 61 


— =54 


— •48 


— T4 


— 14 


— T4 


-14 


— •19 


+ -68 


- '29 


+ •26 


+ ■12 


—■■07 


— -06 


— 03 


— 07 


. —-07- 


+ 1-22 


+ •58 


+ -87 


+ •40 


■00 


■00 


■00 


■00 


— ■07 


4-98 


— •08 


— 14 


— -ia 


•00 


•00 


•00 


■00 


— ■03 


+ •15 


— •07 


- -07 


— •09 


— •01 


•00 


•00 


•00 


•00 


+ "20 


-■07 


— •07 


— •09 


— ■05 


•00 


•00 


•00 


•00 


■00 


•00 


— ■01 


— -09 


— ■07 


— ■07 


— ■01 


•00 


■00 


■00 


■00 


— ■02 


-07 
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REPORT OF THE CHIEF OF THE BUREAU OF ANIMAL INDUSTRY. 



Sir : I have the honor to transmit herewith my report for 1893, which 
contains a condensed account of the work accomplished during the year 
;bythe~Bure^ 

Very respectfully, 

D. ~E. Salmon, 

Chief. 

Hon. J. Sterling- Morton, 

Secretary. 



WORK OF THE YEAR. 

There has been great activity during the year in the various lines of 
work conducted by this Bureau, and considerable modification has been 
made in the direction and disposition of the force in the field, which 
will be referred to in the enumeration of the various details which are 
necessary to an understandiuo' of the subject. Notwithstanding the 
large force of employees and the considerable expenditures of money r 
the field of work which Congress has committed to the Bureau of Ani- 
mal Industry has only been entered upon, and a much greater develop- 
. inent and extension is required before the objects of the . statutes are 
fully complied with. It will be the aim of this report to indicate the 
more important things which should be done in accordance with exist- 
ing laws, as well as to state what has been done during the fiscal year 
ending June 30, 1893. 

ERADICATION AND CONTROL OF CONTAGIOUS DISEASES. 



The suppression and extirpation of contagious, infectious, and com- 
municable diseases of animals r and more particularly of the con tagious 
pleuropneumonia of cattle, was the most prominent object indicated 
by the organic act for the establishment of the Bureau. Other duties 
have since been added, as, for example, the inspection of live animals 
for export, and the inspection of meat for the interstate and export 
trade, but the value of these new fields of work should not lead to 
neglect or to a lack of appreciation of the subjects which were at first 
consi dered of paramount importance. 

A number of contagious diseases still exist in the United States, 
which cause heavy losses to stock-owners, and which we have not yet 
attempted to suppress or extirpate. Tuberculosis, the most widespread 
of animal pin gues, is attracting more and more attention each year, 
because of its ravages among animals and its danger to human health 
and life. Hog cholera is disseminated to all parts of the country by 
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infected ears or by hogs which liave beeii iinloaded in infected yards 
aud have cpntr acted the disease by such exposure. Glanders in horses 
is controlled in a: few of our States only, and eradicated in none. All 
of these maladies deserve attention both because of the direct losses 
resulting from them and the danger to the public health which is 
inseparable from their existence. 

CONTAGIOUS PLEURO-PNEUKONIA. 

Tlie work for the eradication of contagious pleuropneumonia, which 
has been crowned with complete success, demonstrates what may be 
aceomplished in this direc stock 
interests of the country. This disease, which was introduced into the 
United States half a century ago and allowed to spread until 11 States 
had been infected and the entire cattle interest had been endangered, 
has been completely extirpated and no ease nf it has been discovered 
since March 25, 1892. 

The difficulty of ascertaining definitely that no contagion exists in 
n district once infected has led to the expression of doubt from some 
sources as to the correctness of the conclusion that the disease has 
been thoroughly and completely eradicate These objections were,, 
hovvever, anticipated and precautions were taken which should inspire 
the utmost confidence. It was the policy of the Bureau to keep up the 
inspection and quarantine regulations in infected districts for six 
months after the discovery of the last case of the disease before declar- 
ing the pi ague eradicated , and to con tinue th e in speetion another six 
months, betb re withdrawing the -inspectors from the district. The 
inspection was, therefore, maintained in the counties of Essex and 
Hudson, in the State of Kewl Jersey, and Kings and Queens counties, in 
the. State of New York, until April 1, 1893. The period of one year after 
the last case of disease expired oh the 25th of March, 1893, and the 
en tire force engaged in this inspection was dismissed at the end of that 
month. ' . 

in addition to the work of the special inspectors engaged in the 
search for pleuro-pneumonia, the Bureau has another Means of discov- 
ering" the existence of such a disease, in the meat-inspection service, 
now in operation at the principal abattoirs of the United States. Dur- 
ing the past year nearly 4,000,000 head of cattle were examined at the 
time of slaughter, and post-mortem exami nations were made by veteri- 
narians. Such a disease aspleuro -pneumonia could not exist among 
such cattle in the United States without attracting the attention of 
these inspectors. In not a single instance, however, have the reports 
sht> wu the disco very of lesions sucliajS indicate either the acute or chronic 
stage of this disease, 

A private inquiry has been recently made by Dr. John W. Gadsden, 
a distinguished veterinarian of Philadelphia, through the members of 
the veterinary profession in the Unitecl States, to determine if any 
members of this profession had cog hizance of the existence of pleuro- 
pneumonia. In a paper read before the International Veterinary Con- 
gress at Chicago, in October, 1893, Dr. Gadsden stated that he could 
obtain no trace of the disease in the United States and that he was 
convinced of its complete eradication. 

More satisfactory evidence than this it is impossible to procure in 
any country, or under any conditions. The local authorities of the 
varioLis sections of the country have recognized this, and have with- 
drawn the prohibitions placed for so long a time on cattle from districts 
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tbat were once known to be infected. The only injurious effects winch 
remain as a legacy from the period of infection are found in the Cana- 
dian quarantine of ninety clays, and the British restrictions on the 
landing of live cattle of American origin^ which are still enforced. There 
are no indications of the length of time which the B rirish Go vernment 
will consider it necessary to maintain restrictions after it has been 
officially notified that such regulations are no longer necessary, but it is 
hoped that the prevailing views of the British people in favor of an 
unrestricted international trade will eventually lead to the withdrawal 
of a prohibition which is as inconsistent with existing facts as vfith 
these professions of principle.. ; . 

TEXAS EEYEE. 

This disease, which is caused by infection disseniinated by cattle not 
from Texas alone, but from other States adjacent to the Guff coast and 
South Atlantic seaboard, is now so well understood through the inves- 
tigations of this Bureau that its prevention, except in isolated eases, is 
easily effected. The regulations for this purpose are designed with a 
view of (1) defining the infected district, (2) keeping the cattle origi- 
nating in this district from coming into contact with cattle from; other 
sections of the country, and (3) disinfecting cars and pens which are 
likely, to be used for susceptible cattle. 

The knowledge of the exact limits of the infected area is still some- 
what imperfect, as it can be derived only from observations of the 
results of shipping cattle which afterwards come into contact with sus- 
ceptible animals under conditions proper for the transmission of the 
infectious agent. The definition of the infected district, which we 
already know, is very nearly correct, is, therefore, experimentally 
changed from year to year to a slight extent, in accordance with the 
results of the experience of the preceding year. In this way res trie-: 
tions have been removed from a considerable district which was at first 
supposed to be dangerous, but which is now known to be safe. 

The following is the full text of the regulations for the year 1893 3 as 
issued by the then Secretary of Agriculture, Hon. J. M. Eusk, under 
date of February 15, 1893 : : /, 

To the managers and agents of railroad and transportation companies, of the United 
SUiies, stockmen, and others: 

In accordance with section 7 of the act of Congress approved May 29 3 -.188-4,- entitled 
" An. act for tlie 'establishment of a Bureau of Animal Industry, to prevent the expor- 
tation of diseased cattle, and to provide means for the suppression and extirpation 
of pleurd-pheunionia and other contagious diseases among domestic animals,'' 1 and of 
the act of Congress approved July 5, 1892, making appropriation for the Department 
of Agriculture for the fiscal year ending June 30, 1893, you are hereby notified that 
a contagious and infectious disease known as splenetic or southern fever exists 
among cattle in the following described area of the United States : 

All that country lying east and south of a line commencing at the southwest cor- 
ner of the county of Pecos, State of Texas, on the Rid Grande River; thence follow- 
ing the western boundary of Pecos County to the southeast corner ot Reeves County ; 
thence following the boundary line between the counties of Pecos and Reeves to the 
Pecos Pdver ; thence southeasterly following the said Pecos River to the northwest 
corner of Crockett County ; thence easterly along the northern boundaries of Crock- 
ett and Schleicher counties to the southeastern corner of Irion County; thence north- 
erly along the eastern boundary of Irion County to the northeast corner of said 
cnunty ; thence northerly to the southern boundary of Coke County; thence west- 
erly to the southwestern corner of Coke County ; thence northerly along the western 
boundary of Coke County to the southern boundary of Mitchell County; thence 
easterly to the southeast corner of Mitchell County, and thence northerly along the 
western boundaries of Nolan d and Fisher counties to the southern boundary of Kent 
'County ; thence easterly along the southern boundary of Kent County to the south- 
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western corner of Stonewall County ; thence northerly along the western boundary 
of Stone wall County to the southeastern corner of Dickens County; thence easterly 
along the northern boundary of Stonewall County, to the southwestern corner of 
Knox County ; thence northerly along the western boundaries of Knox and Harde- 
unm -counties to the Red River; thence northwesterly following the. Red River to its 
point of intersection with the one hundredth meridian of longitude thence north- 
erly from said point of intersection along said one hundredth meridian to the south- 
ern boundary of the State of Kansas ; thence easterly along the southern boundary 
of the State of Kansas to the northeast corner of the Indian Territory; thence 
southerly along the eastern bound of the Iiidi an Territory to the southwest cor- 
ner of the State of Missouri; thence easterly along the southern boundary of the 
State of Missouri to the Mississippi River; thence running southerly along the Mis- 
sissippi River to the southwestern corner of the county of Lauderdale, State of Ten- 
nessee; thence running easterly following the southern boundaries of the counties 
of Lauderdale, . Crockett, . Gibson, Carroll, Benton, Perry, Lewis, Maurey, Marshall, 
■Bedford, C off ee,.Grun dy, and Sequatchie to the southwest corner of Hamilton County ; 
thence northerly along the boundary line between the counties of Sequatchie and 
Hamilton to the southwest corner of Rhea County; thence easterly along the south- 
ern boundaries of the counties of Rhea, Meigs, MeMinii, and Monroe, State of Ten- 
nessee, to the eastern boundary of said State; thence following the northern bound- 
aries of the counties of Cherokee, Macon, Jackson, Transylvania, and Henderson, 
State of North Carolina, to the. southeast corner of the county of Buncombe, of said 
State; thence in a north easterly directiou foilowing the Blue Ridge Mountains to" 
the southwestern corner of the county of Amherst, State of Virginia ; thence south- 
easterly along the southern bound of the county of Amherst to the western bound- 
ary of the county of -Appomattox-; thence northeasterly along the .-eastern bounda- 
ries of the counties of Amherst, Nelson, and Albemarle .to the southern boundary of 
the county of Grange ; thence along the southern boundary of the county of Orange 
to the boundary line of the county of Spottsylvania^ thence along the eastern 
boundary of the county of Orange to the southern boundary of the county of Cul- 
peper; thence easterly along the southern boundaries of the counties of Culpeper 
and Stafford to the boundary of King George County; thence northerly along the 
eastern boundary of Stafford County to the Rotoinac River; thence following" the 
Potomac River southerly to the Chesapeake Bay ; thence easterly along the south- 
ern boundary of the State of Maryland to the Atlantic. Ocean. 

From the 15th day of February to the 1st day of .December, 1893, no cattle are to 
be transported from said area to any portion of the United States north or west of 
the above-described line, except by rail for immediate slaughter, and when so trans- 
ported the following arrangements must" be observed : 

(1) When any cattle in course of transportation from said area are unloaded north 
or west of this line to be fed or watered, the places where said cattle are to be so 
fed or watered shall be set apart and no other cattle shall be admitted thereto. 

(2) On unloading said cattle at their points of destination, pens shall be set apart 
to receive them, and no other cat tie shall be admitted to said pens ; and the regulations 

-relating to the movement of Texas cattle, prescribed by the cattle sanitary, officers 
of the State Where unloaded, shall be carefully observed. The cars that have car- 
ried said stock shall be cleansed and disinfected before they are again used to trans- 
port, store, or shelter animals or merchandise. 

(3) All ears carrying cattle from said area shall bear placards stating that said cars 
contain Southern cattle, and each of the waybills of said shipments shall have a 
note upon its face with a similar statement. ' Whenever any cattle have come from 
said area and shall be reshipped from any point at which they have been unloaded 
to other points of destination, the ears carrying said animals shall bear simi lar pla- 
cards with like statements, and the waybills be so stamped. At whatever point 
these cattle are unloaded they shall be placed in separate pens, to which no other 
cattle shall be admitted. 

(4 ) The cars used to transport such animals, and the pens in which they are fed and 
watered, and the pens set apart for their reception at points of destination, shall be 
disinfected in the following manner : 

(a) Remove all li tter and manure. This litter ami manure may be disinfected 
by mixing it with lime er diluted sulphuric acid, or, if not disinfected, it 
may be stored where no cattle can come into contact with it until after 
December!.; 

(&) Wash the ears and the feeding and watering troughs with water until 
clean. 

(c) Saturate the walls and floors of the cars and fencing, troughs and shufes 
of the pens with a solution made by dissolving four ounces ef chloride of 
lime to each gallon of water. Or disinfect the ears with a jet of steam 
under a pressure of not less than 50 pounds to the square inch. 

(5) It is further expressly provided that cattle which have been at least ninety days 
in the counties of Coke, Nolan, Fisher, Stonewall, Haskell, Knox, and Hardeman, 
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State of Texas, which lie within the above-described are a, may be moved from said 
counties by rail into the States of Colorado, Wyoming/ Montana, and South Dakota, 
in accordance with the regulations made by said States for the admission of South- 
ern cattle thereto : Provided— 

(1) That cattle from said area shall go into said States only for slaughter or graz- 
ing, and shall on no account be shipped from said States into any other State or 
Territory of the United States before the 1st day of December, 1893. 

(2) That such cattle shall not be allowed in pens or on trails or on ranges that are 
to be occupied or crossed by cattle going to the Eastern markets before December 1, 
1893, and that these two classes of cattle shall not be allowed to come into contact! 

(3) That all cars which have carried cattle from said area shall, upon unloading/ 
at once be cleaned and disinfected in the manner provided by these regulations". 

(4) That the State authorities of the St;ites of Colorado, Wyoming, Montana, and 
South Dakota agree to enforce these provisions. 

The losses resulting yearly to the owners of susceptible cattle, both in the inter- 
state and export trade, by the contraction of this disease from exposure in unclean 
and infected cars and pens, and by means of the manure carried in unclean cars from 
place to place, have become a matter of grave and serious concern to the cattle 

■ ■.industry of the United States. It is absolutely essential, therefore, that this cattle 

■ industry should be protected as far as possible by separating the dangerous cattle 
and by the adoption of efficient methods of disinfection. 

Inspectors will be instructed to see that disinfection is properly done, and it is 
expected that transportation companies will promptly put into operation the above 
methods. 

The following supplementary regulation was subsequently issued 
over your own signature under date March 13, 1893 : 

Notice is hereby given that the regulations of the Department of. Agriculture 
dated February 15,. 1893, concerning cattle transportation, are modified so as to per- 
mit cattle tb at have been in the counties of Wilbarger, Baylor, Tl^ockmorton - 
Shackelford, Jones, and Pecos, State of Texas, since Januarv i, 1893, and have not 
come mto contact with any cattle brought into said counties from other counties in 
the infected district since said date, to be moved from the said counties by rail into 
the States of Colorado, Wyoming, Montana, North Dakota, and South Dakota, in 
accordance with the regulations made by said States for the admission of Southern 
cattle thereto : Provided— 

(1) That a permit shall first be obtained from the Secretary of Agriculture for 
such movement. The application for said permit must state the name of the county 
in winch said cattle are located, the name of the owner of said cattle, the number 
of cattle to be moved, and the route over which said cattle are to be transported to 
the above-named States. 

(2) That said permit shall be forwarded to the inspector of the Department sta- 
tioned at Kansas City, Mo. / who will detail an officer to inspect said cattle and 
ascertain whether they are entitled to be shipped under the provisions of this order 
and who, upon . finding that the same are so entitled, will countersign said permit 
and super vise the movement of said cattle to the point of shipment. The said offi- 
cer, before delivering such permit, shall obtain affidavits of the owner or manager 
of the cattle and of 2 reputable and disinterested persons showing that they are 
acquainted with the cattle sought to be shipped, and that they have known said 
cattle since the 1st day of January, 1893, and that said cattle have been kept in the 
territory described above and have not come into contact with any other southern 
cattle. These affidavits will be forwarded by him to the Department of Agriculture. 

It is further ordered, that the second proviso of the fifth rule of the regulations 
of February 15, 1893, providing that cattle moved into the above-named States under 
said rule shall not be allowed in pens or on trails or on ranges that are to be occu- 
pied or crossed by cattle going to the Eastern markets before December 1, 1893 and 
that these two classes of cattle shall not be allowed to come into contact is hereby 
rescinded. - ' J 

This was fol!owed ? May 19 r by a further modification as follows: 

Notice is hereby given that the regulations of the U. S. Department of Agriculture 
of date February 15, 1893, concerning cattle transportation, are modified so as to 
permit cattle that have been in the counties of Cherokee, Clay, Macon, Jackson and 
Transylvania, State of North Carolina/ si nee the 1st dav of January, 1893, and have 
noi, come into contact with any cattle brought into said counties from other counties 
m tkeanfected area described in said regulations since said date, to be moved from 
the said counties by rail into the States of Kentucky, Tennessee, and Virginia for 
grazing purposes, in accordance with the regulations made bv said States for the 
admission of southern cattle thereto, " 
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Again, August 30, the folio wiiig notica 

Notice is hereby given that the regulations of the U. S, Department of Agriculture, 
of date February 15, 1893, coiicerniiig cattle transportation, are modified, from and 
after September 1, 1893, so as to exclude the counties of Benton, Washington, Car- 
roll, Madison, Boon, Newton, Marion, Searcy, Baxter," Stone, Fulton, Izard. Sharp, 
Independence, Lawrence, Randolph, Greene, and Clay, in the State of Arkansas, from 
the infected area described in said regulations, and the quarantine line established 
by said regulations is hereby changed so as to place these counties north of said 
line; -"provided, ---that nothing* in this i order is to be construed to interfere with the 
regulations of any State affecting the movement of cattle from this portion of the 
State of Arkansas. r 

The efforts of the Bureau '""'"in ''maintaining these regulations and in 
preventing the -.dissemination of the disease have been very successful. 
The large stock yards of the coud try have been kept free from infection, 
and no reports of losses of any great magnitude from the ravages of 
this disease have been made to the Department. There have been, 
however, a number of small outbreaks, due to violations of the regula- 
tions or to the necessary driving of cattle intended for slaughter from 
the railroads and stock yards to the abattoirs. The roads upon which 
such cattle are driven become infected, and native cattle allowed to 
travel over them frequently contract the disease. On account of the 
large interests involved it would not be advisable to stop the driving 
of southern cattle to slaughter-houses, particularly as the owners of 
susceptible cattle have it in their power to guard against the disease 
by keeping their animals upon their own premises. The animals 
affected are usually cows which are allowed to run at large in the 
suburbs of the large cities. 

It is to be regretted, however, that there have been some violations 
of the regulations by railroad companies, which have been followed by 
the appearance of the disease in various States and also in several ship- 
loads of cattle consigned to -foreign ports. The effects of these viola- 
tions of the regulations are very serious, not only in the direct Fosses 
of cattle .caused by the disease, but in the unfavorable influence on the 
export trade and upon the * restriction s enforced by other countries. In 
general, transportation companies have cheerfully and efficiently coop- 
erated with this Bureau by giving stringent orders to their employees to 
comply with the regulations. In a tew cases, however, there has been 
a disposition to evade the requirements, which, if persisted in, should 
be met with prosecution in the courts, or, if this fails, by legislation pro- 
viding that cars for carrying infected cattle should be painted a dis- 
tinctive color and used for that purpose only. 

The publication of the special report of this Bureau on the nature 
and causation of Texas fever has led to experiments being made in vari- 
ous parts of the country with a view to destroying the ticks which act 
as bearers of the contagion, and thus rendering the southern cattle 
harmless. The chief difficulties have been to discover some substance 
or compound thuf could be applied to the infected cattle and which 
would destroy the ticks without injuring the animals or involving too 
much expense. - r 

Mr. It. J. Kleberg, secretary of the Texas Live Stock Sanitary Com- 
mission, has used a mixture which he believes to be effectual and the 
cost of which is only about 1 cent per animal. He has also invented a 
dipping tank to contain the mixture into which the cattle are plunged 
from an automatic trap door in such a manner that they are completely 
submerged. He estimates that 2,000 head of cattle may be passed 
through one of these tanks in a day. 
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The importance of this inveDtion^ if experience should confirm the 
conclusions from the tests so far made, would certainly be- very great. 
It may possibly lead to the disinfection of all of the cattle from the 
infected district, and thus do away with the separate pens now main- 
tained at the leading stock yardSjWhich have been the cause of more or 
less dissatisfaction but which have been necessary to prevent the spread 
of the disease. Such a change would simplify the regulations, make 
the prevention more nearly absolute, and would save the annoyance 
and loss of which shippers from the infected district now complain on 
account of discriminations made by buyers against cattle from the 
quarantine pens. 

Experiments to test this method will be made during the summer of 
1894 on a plan which it is hoped will give decisive results. The dipping 
tank appears to work very satisfactorily, and there can scarcely be a 
doubt as to the possibility of passing the animals through it with the 
necessary facility and rapidity. The only question is as to the efficiency 
of the mixture which is used for killing the ticks. These parasites have 
great powers of resistance, and in our experiments at the Bureau labo- 
ratory they have not been killed by chemical agents of various kinds, 
even when far too concentrated to be applied to the bodies of cattle. 

MALADIE DU COIT. 

This exotic disease, which has been known in Europe since 1796, was 
first discovered in the United States in 1884. It was doubtless intro- 
duced with some of the horses imported for breeding purposes, and its 
nature not being at first recognized its dissemination occurred before 
attention was attracted to it. A considerable number of animals were 
found to be infected in Illinois, and the danger to the horse industry 
was such that the disease was eradicated through the efforts of the State 
authorities. 

At that time there were rumors of the existence of the disease in 
other States, but if it existed elsewhere the affected animals were not 
located and interest in the subject soon subsided. 

In 1892 this Bureau was informed of a disease affecting breeding 
horses in northwestern Nebraska, which had the general characters of 
inaladie du coit. Dr. George G. Faville was detailed to make an inves- 
tigation, and after examining a considerable number of animals reported 
that this disease existed there and that probably 200 horses were 
infected. 

No steps were taken for the eradication of the malady until June 12, 
1893, when Dr. Faville was again ordered to Nebraska with instruc- 
tions from the Secretary of Agriculture to cooperate with Mr. Ed ward 
Shelden, agent of the Bureau of Animal Industry, for the purchase and 
destruction of all affected animals. It was found that a large number 
of the diseased animals discovered by the investigation of 1892 had 
since died, and the horse- owners of the infected section had taken pre- 
cautions which had to a large extent prevented the further dissemina 
tion of the contagion. Thirty-two diseased animals were found in 
Nebraska and five in South Dakota. These were all purchased and killed. 

The expense of eradicating this disease in the States mentioned, 
including the salaries and traveling expenses for the time the animals 



were being searched out, was as follows: 

Salaries .................. $2, 512.42 

Traveling expenses . ... . ... ..... . . . . . ... 1 ? 096. 12 

Cost of norses (37) .... . . .... .... .\ .. .... .. . ... . . ... . ... . .-, 1, 624. GO 

Total .. . ... . . ... .... .... . . . . ... .......... ............. 5 3 232. 54 

AG- 93—9 
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This disease is meiirable by any method of treatment now known, 
although a small proportion of the affected animals recover without 
treatment. The course of the malady is slow, and, although it at first 
appears as a local affection, it becomes generalized after a few weeks or 
months, and animals may live for three or four years, being capable of 
disseminating .the contagion during all this time. It is, consequently, 
necessary to destroy affected animals in order to eradicate the disease, 
In doing this, compensation must be paid, as affected horses are in 
most cases capable of doing some work, and, unless they are bred, 
there is no danger to other animals from them. It is this chance of 
their being bred, either by the present or some subsequent owner, 
which makes it essential that they should be destroyed. 

The disease is one which rapidly spreads among breeding stock, and 
in some cases is so mild that no symptoms can be discovered except 
upon the most careful examination by a veterinarian, A stallion 
affected in this mild form may be purchased by a person who has not 
the slightest idea that the animal is unsound, and the result is the 
infection of a large number of mares before any one in the locality sus- 
pects that the deadly contagion has been introduced . 

The existence of this disease in the United States is a great menace 
to the horse industry. If permitted to spread over a large territory, it 
will be very difficult to eradicate it, and the work will require much 
time and a large expenditure of money, Eradication wherever it is 
discovered is therefore very important. 

The extirpation of this disease in Nebraska removes the danger from 
that outbreak, but it is possible that affected animals still exist in the 
country, feud horse-owners should be on their guard. A disease so 
fatal, and one which is exotic and so easily extirpated, should not be 
allowed to remain on our soil. But owners of diseased horses do not 
report its presence in their animals. On the contrary, some of them 
conceal it and allow their animals to communicate it to others. With 
such a lack of public sjjirit among citizens, the complete extermin ation 
of the disease may require considerable time, but if stamped out 
wherever found it will eventually entirely disappear. 

TUBERCULOSIS. 

Altiiough tuberculosis is undoubtedly a contagious disease, and is 
spread from one State to another by the shipment of affected animals, 
this Bureau has not undertaken to control or eradicate it, The general 
distribution of the disease, the number and the value of the animals 
iTitected, and the large force of inspectors that would be required, have 
made it evident that careful deliberation should be given to the subject, 
as th e work, when un derta ken , will involve great exp en s e . 
: Breliminary investigations have been undertaken for determining, 
more accurately than is now known, the proportion of an imals affected, 
the best means of detecting the disease, and the most practicable 
measures for its prevention and eradication. Tuberculin is being made 
in the laboratory of the Bureau and is distributed to State authorities 
having jurisdiction over the diseases of animals, as a means of cooper- 
ating with them. This chemical substance, which is produced during 
the growth of the bacillus in suitable liquids, is of inestimable value 
in detecting the disease, since, when injected under the skin in prosier 
doses, it causes the temperature to rise from 2° to 5° F,, while in 
healthy animals no such effect is produced. 
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Heretofore all of the tuberculin to be obtained in this country was 
imported from Europe and sold at prices which greatly restricted its 
use. There is now great demand for it, but the facilities of the Bureau 
have hardly been sufficient to supply the local authorities who have 
been using it, Public interest in the question of limiting the preva- 
lence of tuberculosis is rapidly increasing and one State after another 
is taking up the work. It is probable, therefore, that preparations 
must soon be made for preparing tuberculin in much larger quantities 
than heretofore, This will require an increase in the expenditures for 
the laboratory, but there certainly is no other way in which such valua- 
ble assistance and cooperation can be given to local authorities witn the 
same expense. 

Tuberculosis considered as; a disease of the domesticated animals is. 
on account of the frequency of its occurrence and the losses which it 
causes, the most important of any with which we have to deal. It 
therefore demands attention from an economic i>oint of view. In addi- 
tion to this, however, it is one of the most frequent and fatal diseases 
of mankind, and may be communicated from animals to people who 
consume tubercular meat and milk. There is, consequently, every 
reason why this Bureau, which is charged with the duty of cooperat- 
ing with the State authorities to prevent the spread of communicable 
diseases of animals from one State do what is pos- 

sible to limit the spread of tuberculosis. 

Investigations have been made and are being continued to determine 
the frequency with which the bacillus of this disease is to be found in 
the milk from tuberculous cows. These investigations, so far as they 
have gone, indicate that the danger to the public health from this 
source is not so great as has been supposed by some authorities. That 
there is some danger, however, is evident from researches which 
have already been made by other investigators. JSTo doubt the pres- 
ence of the bacillus in the milk depends upon whether the develop- 
ment of tubercles has invaded the mammary glands. The questions 
connected with this aspect of the subject are of such vital importance 
that they should be decided at an early day, and the danger may in the 
meantime be avoided by pasteurizing the milk before it is used. 

The danger of communicating tuberculosis to man through infected 
meat is not so great as through infected milk. Meat is generally eaten 
cooked, and is as a rule raised to a sufficient temperature to destroy 
the vitality of the bacilli. The meat inspection now applied by this 
Bureau to carcasses slaughtered for the interstate and foreign trade is 
an addition al protection of much value. 

It has recently been asserted that the meat and milk of tuberculous 
animals contain a sufficient quantity of tuberculin to make them espe- 
cially dangerous articles of food for people already affected with tuber- 
culosis. This assertion, extremely alarming to the large number of 
people who are more or less affected with the disease, is based on the 
known fact that tuberculin is produced during the multiplication of the 
bacillus, and when introduced into the tissues of an affected person in 
sufficient quantity it causes an access of fever, which is probably accom- 
panied by a temporary increase in the development of the germs. 
.Th ese facte, ho we ver, do not warrant the con elusion just mentioned, 
which has been drawn from them. It is extremely doubtful if tuber- 
culin exists at any one time in the tissues or in the milk in sufficient 
quantity to affect the persons consuming these articles of food. It is 
equally doubtful if it would produce its characteristic effects when taken 
into the stomach of the consumer, even if it should exist in the food 
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to such, an extent that the consumer of these articles would receive a 
full /dose in the amount of food coBsumed at one time. Tuberculin, to 
produce its . characteristic effect, must be injected hypodermicaUy into 
the tissues, When it is administered by the stomach, we have good 
reason to believe that it is decomposed by the digestive processes, 
either partially or completely, and that, consequently, its ingestion is 
not accompanied by the danger which, has been attributed to it. 

There is already enough alarm felt in connection with the danger of 
consuming the products of tuberculous animals without unduly magni- 
fying the results which may follow to the -.helpless consumer. So far 
from sharing the view alluded to above, the writer is of the opinion 
tli at it is perfectly safe to consume the carcasses of animals which are 
only slightly affected and which are in a satisfactory condition of flesh. 
The emaciated carcasses of tuberculous cattle should under all circum- 
stances be condemned, as well as all carcasses in which there is any 
considerable development of the tubercular process. But when, as is 
very frequently "the case with animals slaughtered on the tuberculin 
test, there is only an iiisignincaut lesion in one of the lymphatic glands 
and the animal is fat, free from fever, and shows the general signs of 
good health, the quality of the meat is not affected, and it may be con- 
sumed with perfect safety. The demand for the condemnation of these 
carcasses is based upon sentiment, not upon reason 5 and it is the duty 
of the scientist to advise against such useless destruction of food prod- 
ucts, the wholesomeness of which has not been impaired. 



7 : 7 - - \ GLANDERS. 

Glanders is a contagious and incurable diseaae of horses, more wide- 
spread than is generally supposed. it is also communicated to man 
from affected horses, and is then nearly always fatal in its results. 
This disease lias been alio wed to spread without adequate efforts for 
its control, until it can now be found in nearly every city of any con- 
siderable size and in many country districts. The greatest obstacle 
heretofore existing to its eradication was the difficulty of making a 
positive diagnosis - with many suspected animals. With many affected 
horses the symptoms are obscure and indefinite, but the power to com- 
municate the disease is just as marked as with those having the most 
apparent symptoms. 

Fortuimtely, it has been shown by recent researches that the bacillus 
: of glanders produces a substance during its growth in culture liquids 
similar to the tuberculin produced by the bacillus of tuberculosis, and 
that this substance, whieli is called mallein, may be used for the diag- 
nosis of glanders in the same manner as tuberculin is used for the 
diagnosis of tuberculosis* The greatest problem connected with the 
control of glanders is, therefore^ solved, and the question is no longer 
one of possibility but of expediency. 

In order to assist State authorities in this work, mallein is prepared 
at the laboratory of the Bureau and is su])pliedto them without expense. 
Occasionally a veterinarian is detailed to conduct the test and decide 
doubtful cases, but the number of veterinarians available for such 
work 011 the force of the Bureau is so small that it is impossible to 
respond to all requests from local authorities for such assistance. It 
is evident that more vigorous efforts should be made to eradicate this 
dangerous and destructive disease. The losses from it each year must 
be enormous, but it is impossible to obtain an general statistics. The 
danger to mankind is also considerable, and every year cases are 
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recorded of its --transmission to attendants of diseased horses or to 
unsuspecting persons, who have received the virus in the eye, nose, or 
mouth as it has been blown from the nostrils of some horse they have 
passed on the streets. 

We know now that glanders arises from contagion only, and that it 
may, consequently, be stamped out, as pleiiro- pneumonia has been, by 
the judicious application of veterinary sanitary measures. Efforts for 
its suppression are all the more indicated in this time of depression in 
the horse industry, when the losses from the malady are severely felt, 
and when the compensation for condemned animals would be less than 
under ordinary conditions. 

: INSPECTION OF ANIMALS IN TRANSIT. 



The insiDection of animals which are in course of transportation from 
one State into another or into foreign countries, or which have been 
imported from foreign countries into the United States, has been main- 
tained. The object of this is to prevent the dissemination of the dis- 
eases of cattle which already exist in the United States, to prevent the 
introduction" of contagious diseases with imported animals, and to enable 
our inspectors to certify to the healthfulness of exported animals. ■_ The 
n umber of anim als, mostly horned cattle, which _ must be inspected for 
these purposes is very large, and the work is arduous and exacting. 

INSPECTION OF SOUTHERN CATTLE. 

During the quarantine season from February 15 to December 1, 1893, 
the inspectors of this Bureau inspected 64,184 carloads of cattle from 
the infected district. These cars contained 1,737,380 head of cattle, 
which were placed in the quarantine pens and kept separate from sus- 
ceptible animals. Of these cattle 20,075 carloads were in transit for 
points beyond the first stock yards where they were examined. In all 
of these cases the cars and waybills were marked and the inspectors at 
the other cities were notified, in order that there might be a supervision 
of their movement until their destination was reached. 

The cleaning and disinfection of the cars in which infected cattle 
have been shipped is performed under the supervision of the Bureau 
inspectors. During the season of 1893 they reported the disinfection 
of 50,406 cars. 

In addition to the supervision of such cattle moved by rail for 
slaughter, there were inspected 248,230 head of cattle shipped or driven 
from Texas for grazing purposes. Of these, 4,182 were from the infected 
area, and were held in quarantine until they could be safely moved. It 
was also necessary to intercept and quarantine 42,500 other cattle which 
the owners were attempting to drive across the quarantine line in vio- 
lation of the regulations. 

It will be seen from this statement of the work accomplished that the 
prevention of Texas fever involves a service of considerable magni- 
tude, and one that is distributed over a very large territory. 

INSPECTION OF IMPORT ANIMALS. 



The inspection of animals imported into the United States has been 
continued under the act of Congress approved August 30, 1 890. On 
account of the official announcement by the Government of Great 
Britain that cattle imported into that country from Canada were found 
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affocted with contagious pleuropneumonia, this Department issued; an 
orncler on February 3 ? 1893, requiring that all cattle imported into the 
United States from Canada should be retained in quarantine for a 
period of ninety days. The total numbe>r of animals arriving from 
Canada inspected by this Burean at the time of importation was 
462,092. Of these, 445,507 were sheep, 577 were cattle, and 16,008 
were swine, The quarantine stations established at the ports of New 
York. Boston, and Baltimore for the reception of animals imported from 
countries not on the American continent were maintained during the 
year under the regulations which liave been enforced for a number of 
years. The total number of animals quarantined at these stations was 
1,297, of which 77 were cattle, 1,189 were sheep, 24 were swine, and 7 
were trained animals. No cases of contagious diseases were found 
amdngtlie imported animals during the year. Attention is again called 
to the tact that no legislation has been enacted which provides for 
the inspection of horses imported into the United States. These ani- 
mals af e ~s ubj ect to several very dangerous contagious diseases, which 
may, at any time, be introduced ^witli them. Already one disease y 
known as "dourine," or ""maladie da coit,' ? which is not indigenous to 
this couhtry, has been introduced by horses, and this Department 
deemed the matter of such importance that measures were taken, at 
considerable cost, for eradicating it. 

INSPECTION OF EXPORT CATTLE. 

The inspection of cattle for exj)ort has been continued during the 
year under the provisions of the act of Congress approved August 30, 
1890. The total number of inspections made during the fiscal year 
ending June 30, 1893, w;as 611,542. This number includes reinspeetions 
at ports of export of cattle previously inspected at the interior stock 
yards. The total: number of cattle tagged for export was 289^240. : Of 
the total number of cattle examined 292 were rejected for various 
causes as not being in proper condition for shipment abroad. The 
exports of live cattle were about 100^300 head, or 25§ per cent less than 
the preceding year. The falling oil occurred during the last half of the 
"year, as the first two quarters showed a slight increase. : This loss of 
trade appears to have been the result of an increase in the cost of export 
cattle in the Amerieau mai r ket, which amounted to from 80 cents to $1 
per 100 pounds. 

. - VESSEL INSPECTION. „■ 



The inspection of vessels has been continued in accordance with the 
regulations prescribed under the act of Congress approved March 3, 
1891, for the safe transport and humane treatment of cattle in their 
.-.voyage- across the Atlantic. The total number of vessels inspected 
was 01)0, of which 282 sailed from the port of New York, 209 from Boston, 
1 from Portland, 13 from Newport News, 69 from Philadelphia, 6 from 
Norfolk, and 116 from Baltimore. Of ^204,002 head of cattle landed in 
Greats Britain during the fiscal year the losses at sea amounted to but 
1 ? 377, being 0*17 per cent, or less than one-half of 1 per cent. The loss 
for 1892 was seven- eighths of I per eent.lmd forl891it was lf pe cent. 
There has consequently been a continuous diminution of losses at sea 
as the result of the enforcement of the regulations of this Department. 
The regulations bearing upon: this are the Texas fever regulations, 
which prevent the infectinu of export cattle with this disease; the 
inspection of export cattle, whiehprevents diseased animals from being 
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e.^Qrtedj\axi4''VtH"6''Yessel inspection, which, secures proper ventilation,.' 
strong and properly constructed fittings for the ships, and good attend- 
ance. One of the largest-. exporters": recently informed the writer that 
whereas, before the enforcement ^^ bf these regulations, he had paid as 
high as 8 per cent on the value of the export animals for insurance, he 
had just made a contract with an insurance company insuring his export 
cattle for this year for three-fourths of 1 per cent on the value. 

INSPECTION OF AMERICAN CATTLE IN GREAT BRITAIN. 

This Bureau has continued the inspection of American cattle landed 
at the foreign animal wharves in (xreat Britain during the last fiscal 
year. The object of this inspection is to learn the condition in which 
our cattle arrive, the extent of the losses at sea, and to determine whether 
the lung disease with which some of these animals have been found 
aifected by the British inspectors was really contagious pleuro -pneu- 
monia as alleged. ^ Without such an inspection we would have no means 
of determining the beneficial effects of the various regulations for pre- 
venting disea^^^^^ and Tosses at sea among export cattle. During the 
year 54 animals found among American export cattle have been reported 
by the British veterinarians as being affected with contagious pleuro- 
pneumohiav Our inspectors in Great Britain have examined the lungs 
which were produced as evidence of this disease, and have in each 
instance pronounced the diagnosis incorrect, and declared that the 
animals were affected with the noncontagious forms of pneumonia which : - 
arise from exposure during the voyage. The history of these animals, 
howevervhivs been traced by follo wing the records of the inspection and 
tagging in the various stock yards in this country, and it has been clearly 
shown that no contagious disease existed where the animals were fat- 
tened, or where unloaded and fed in transit. 

The effect of the regulations for the inspection and supervision of. 
export cattle has been excellent from every point of view. The expor- 
tation of diseased cattle has been prevented; the losses at sea have been 
reduced to a minimum ; the cattle have arrived in better condition than 
ever before; the insurance rates have been reduced, and the traffic has 
been facilitated. The British restrictions preventing the shipment of 
American cattle inland have not yet been revoked, but the reason 
alleged for their enforcement has been removed, and, although the gov- 
ernment has been very deliberate and conservative in its action con- 
cerning this matter, it is presumable that in the end the United States 
will obtain fair treatment for this important branch of its export trade. 
Until this is accomplished, it is extremely important that the Inspec- 
tion service, both in this country and England, should be maintained, 
..Witjiout'-the'record" obtained from this service, the argument in favor 
of admission of our cattle could not ^ be made conclusive. 

MEAT INSPECTION. 

The inspection of live stock and their products under the act of 
Congress approved March 3, 1891, has been continued in the manner 
prescribed in the regulations of March 25,1891. The total number of 
animals examined which have been marked for identification in the 
in aimer prescribed in this l aw was, for the fiscal year ending June 30, 
1893, 6,851,702. Of this number 3,922,174 were beef cattle ; 92,947 
were calvesj 870,512 were sheep, and 1,960,069 were hogs. There were 
1,036,809 quarters of dressed beef tagged and exported, and 10,534,102 
quarters of dressed beef tagged for the interstate trade. There were 
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9,098,613 packages of canned,: salted, and smoked beef stamped for 
identiflcatipri-, and. 38,955 packages of pork products likewise stamped. 
Of the cattle inspected tn^^ 

ioation 95, and on post-inortera examination 1,584 animals were con- 
demned. TrichinaB were found iii 60,108 carcasses of swine, being 3^ 
per cent of those examined, Of the animals, excluding hogs, condemned 
as unfit for human food, 133 were affected with actinomycosis; 583 with 
tuberculosis ; 117 with Texas fever- 589 were badly bruised, and the 
remainder were otherwise affected. 

The experience of the Bureau in making microscopic examinations 
under the system first established proved that one microscopic exami- 
nation of the three specimens taken from a carcass in the manner 
described in the regulations was not sufficient to conclusively establish 
the freedom of the carcass from trichime. The system was therefore 
changed on September 7, 1892, and an order was issued requiring a 
double examination to be made of each of the samples submitted for 
microscopic examination. Out of 1,172,017 carcasses examined since 
this order went into effect, there were found on the first examination 
34,552 containing trichina, while on the second examination there 
were found 5,518 others affected- in the same way. This demonstrates 
the necessity of a second examination in order to secure conclusive 
results. 

COjST OF -INSPECTION. 

The cost of the inspection of cattle, sheep, and calves for the year 
ending June ;30, ,1892, was 5| cents per carcass. The cost of micro- 
scopic inspection of pork was 6 cents per carcass. For the year end- 
ing June 30, 1893, the cost of the inspection of cattle, sheep, and 
calves was reduced to 4£ cents per carcass, while the cost of micro- 
scopic inspection was increased by the double examination to 8f cents 
per carcass. The following [ tables show the cost of inspection in detail 
by months: 

Statement showing the number of animals inspected, total cost of meat inspection atul micro- 
scopical examination of pork, and aver <aqe cost per head for examination during the fiscal 
years ended June 80, 1892 and 1893. 

FISCAL YEAR ENDED JUNE 30, 1892. 



Mouth. 


Number of 
-cattle, 

sheep, and 
calves, 

inspected. 


Cost of in- 
spection. 


Avorago 
cost per 
head. 


Number of 

hogs 
inspected. 


Cost of in- 
spection. 


Average 
cost per 
head. 


July 

August. - - ■ - 

September — .. 

October -. . ................. 

-November . - — . 

December .... 

January 

Tebrnary . ... .. ....... 

March , . . . 

April 

May ......... 

June ... ... . 

- ;: Aggregate/. . ............ 


186,009 
280, 000 
396, 742 
463,384 
334, 997 - 
308, 919 
325, 449 
278,869 
308, 182 
289,725 
315,906 
322, 767 


$12,337.54 
" 14, 402. 55 
J 5, 704,:69 
16, 224. 24 
18,872.60 
14, 752. 72 
19,541.96 
16, 127. 83 
16, 631, 24 
15.930.05 
20,887.66 
32, 996. 65 


Oents. 
4 

4| 
6 

. 52- 

H 
H 

Gf 

m 


9,655 
14, 650 
36, 851 
103, 978 
119, 387 
130, 995 
118, 290 
126,147: 
113,297 
141,865 
152, 419 
185,241 


$2,025.51 

2. 236. 62 

3, 950.17 
5,901.16 

6, 047. 31 
. 6.297.02 

0,451.00 

7, 006. 23 
- 7. 205. 37 

7, 026. 61 
8, 155.80 
14, 701. 82 


Cents. 
21 
151 
10f 

4£ 

r ok 

5* 
5 

H 

n 


3,811,549 


214,459 73 


1,276,075 

\ - i v - - 


-77,065.22 





Average cost of inspection for the year: Cattle, sheep, and calves, 5J cents per head; hogs, 6 cents 
per head. 
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Statement showing ilie number of animals inspected, total cost of meat inspection and ~ 
microscopical examination of pork, and average cost per head for examination during 
the fiscal years ended June SO, 18M and 1SD3 — Continued. 



FISCAL YEAH ENDED JUNE 30, 1893. 



Month. 


Number of 
cattle, 

sheep, arid 
calves, 

inspected. 


Cost of in- 
spection. 


Average 
cost per 
bead. 


Number of 

bogs 
inspected. 


Cost of in- 
spection. 


Average 
costlier 
bead.- 


October .. 

November. . .v. .. .... ....... ... . 

December , . .. ... ... ... ......... ..." 

February. .". . ........ ..... „--. ... .- 


367,655 
412,756 

a no ^ na 
100 

. 489, 672 
461, 013 
398, 390 
400,448 
358,117 

376,842 
386,251 
374, 580 


$16, 713. 55 
17,043.61 

16, 348. 01 
17, 289. 29 
21,341.62 
20, 644. 23 
20, 379. 19 
19,021.27 
21 982 70 
19,858.04 

17, 652.71 
18,006.15 


(jCYl'tSm 

4V 

3i 
3i 
4 

5?^ 

H 

5i 
Ah 
H 


164, 195- 
181,666 
126, 017 
127,923 
137, 446 
159,341 
213, 307 
181, 654 
177, 187 
171,701 
182, 734 
145, 898 


$9, 671. 83 
11,494.09 
11, 686. 02 
12,330.49 
12,848.76 
17,175. 70 
19, 823.92 
17, 996. 44 
17, 341. 78 
14,568. 14 
14, 229. 04 
13,200,87 


Gents. 
<>i 

n 

H 

10| 

9*" 

4 


4,885,633 


226, 280. 37 




L 969, 069 


172, 367. 08 











Average cost of inspection for the year : Cattle, sbeep, and calves, 4| cents per bead: bogs, 8* cents 
per head. - : 



EXPORTS OF INSPECTED PORK. 

During the year ending June 30, 1892, there were exported of 
inspected pork 76,911 cases, containing 38,152,874 pounds. For the 
year ending June 30, 1893, the exports of inspected park amounted to 
only 41,715 cases, con taining 20,677,410 pounds. The quantity exported 
directly to countries requiring inspection in 1892 was 22,025,698 pounds, 
and in . 1893, 8,059,758. There has consequently been a very heavy 
decrease in the amount of .exports- of inspected pork during the past 
fiscal year. It is asserted by packers and shippers that a considerable 
portion of the inspected pork which is shipped to Great Britain, Hol- 
land, and Belgium is reshipped to countries requiring inspection, but 
this Departnient has no means of determining the exact quantities. 
It should be added that the falling off in the export trade was not con- 
fined to inspected pork, but was also marked in the total quantity of 
pork exported to all countries. In 1892 the quantity exported was 
665,490,016 pounds, while in 1893 it amounted to but 527,308,695 pounds. 
This decrease is, no doubt, accounted for by the high prices of pork 
which have prevailed in this country during the fiscal year 1893, and 
which affected the trade to countries requiring inspection more disas- 
trously th ah the general trade, because the markets for American pork 
in those countries had been more recently opened and were less firmly 
■established.," The following table shows the number of pounds of 
inspected pork exported from the begin mug of the inspection to June 
30, 1893,, by countries. ; 
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Staiemeri t showing the number of pounds of inspected porlc products exported and examined 
under the act of Congress of March 3, 1891. from the first exportation of such products, 
September 6, 1891, to June 30, 1893. * " ; 



Location. 


Number 
of hogs 
examined. 


Countries to which shipped. 


Germany. 


.Belgium. 


■ - 

Holland. 


Great 
Britain. 


Erance. 


In d i an a poli s 

Kansas City , . . .... . . . . . 


1,127,428 
360,793 
9 488 
659r018 
305.245 
313,821 
60,656 
91, 100 
129, 642 
7, 630 
17, 905 


16, 047, 888 
2,274, 124 
2. 546 
1, 138, 151 
1,450, 394 
5i 861, 833 
137, 731 
189.661 
68,546 
205, 313 


6, 332, 539 
578,232 
38, 218 
941,397 
936, 305 

2, 221, 324 


1,757,764 
466,043 
12, 840 
479,313 
682, 806 

2,805,037 


715,992 
6, 176, 820 

47,525 
167, 877 

55, 557 


1,168, 1S7 
139, 198 

223,533 
18, 504 

307,283 
6, 820 
1,050 




565, 589 
38, 527 
3, 368, 259 




12 365 




Buffalo.... .......... ....... 

East St. Louis ............ 






















Aggregate ........... 


3, 082, 726 


27,376,187 


11,060,380 


6, 203, 803 


11, 136,146 


1, 864, 515 



Location. 



Chicago 

Milwaukee. . . . . .. 

Indian apolis . . . . 

Kansas City .... . 

South Omaha 

Boston . . ... ... 

- Ottuunva . . .... . .- 

Cleveland . . . .1. 

BullVdo 

East St. Louis. ... . 
; Pittsburg;.. . . . ... . . 



Aggregate . : 



Countries to which shipped. 



Denmark 



312,991 
35,085 



Norway 
Italy, and 

: Sweden. 



76, 907 



203, 319 
! 00, 878 



6, 609 .. 



2, 542 
25,642 



756, 401 . 83, 516 " 332, 381 



e;-nnin British ■ Switzer- 
&pam, 1 Columbiai land 



11,169 



4, 937 



7, 000 
12, 500 . 



4,937 i - .19,500 11,169 



Total 
number of 
pounds. 



26, 626, 696 
9, 750. 380 
101, 129 

2, 964, 750 
3, 181, 708 

11,630,411 
710, 140 
241,603 

3, 436, 805 
205,313 

: * 268, 274 



59, 117, 209 



;. • _ . * Stored iu 2s T ew York subject to export orders. 

Statement showing exports of pork products to the .countries requiring certificates of inspec- 
tion, the estimated value' of- such' products' exported, and the expenses from the commence- 
ment of the work, June 2,:, 1891, to June 30,1893. 



Chicago ...... . 

Milwaukee... . . 

-Indianapolis . . 
Kansas City ... 
South Omaha. . 

Boston , . . 

Ottmnwa. 

Cleveland 

Buffalo 

East St. Louis. 



Total..... 

Pittsburg ... ... 

Nebraska City-. 
- Ke pairs 



Location. 



Aggregate. . . 



IS' umber of 

pounds 
exported to 

con n tries 
requiring cer- 
tificate to 
June 30, 1893. 


.Estimated 
value on basis 
of 12 cents 
per pound. 


.- 

Cost of work 
to June 30, 
;. 1893. 


17.605.913 
2, 428, 407 
2, 546 
1 , 366, 621 
1,468,898 
6, 604. 050 
144, 551 
190, 711 
- 68,516 
205, 313 


$2,112, 709. 56 
291,408.84. 

305.52 
163,994.52 
176, 267. 76 
792, 486. 00 
17, 346, 12 
22, 885. 32 
: - 8, 225. 52 
24, 637. 56 


$68,709.29 
. 23,533.67 
-5, 297. 08 
43 T 291.80 
26,492.08 
21, 959. 79 

8 923.11 
13, 174. 89 
12,268.25 

1, 733. 93 


30, 585, 556 
'No exports. 


3, 610, 266. 72 


225, 383. 89 
3,874.91 
6, 563. 63 
14.50 


No exports. 






30, 085,556: 


3, 610, 266, 72 


235,836.93 
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Statement ^ allowing ' number of pounds mid cases of inspected pork exported during the 
fiscal year ended June 30, 1898, 



V Countries. ^ 


Pounds, 


Casos- 




7, 770, 618 
4. 107, &23 
1, 822, 067 
271,325 
6, 621, ?51 
10, 012 
7, 803 
25, 642 
19,500 
11,109 


16,404 
7, 807 
3,501 

"522 
. 13,248 
• - 20 
- 20 
50 
125 
18 






Great Britain 




British" Columbia. 


-. 20,677,410- 


_ 41,715 



ADDITIONAL LEGISLATION NEEDED, 



While the work - of meat inspection has been found to be practicable 
and has been enforced ■Vithout'. J Mcti:oB|:--the' Bureau is not able, under 
existing la ws, : to properly dispose of unwholesome and condemned car- 
casses. An extension of the inspection, which has been made since 
the close of the fiscal year ending June 30, 1893, to the ante mortem 
and post-mortem examination of swine, increases the number of con- 
demned carcasses and adds to the difficulty of protecting consumers 
from condemned meat. The act of Congress of March 3, 1891, under 
which this inspection is carried on, does not definitely provide for the 
disposition of unwholesome or diseased carcasses* Section 5 of this 
act makes it unlawful for any person to transport from one State, to 
another ;the carcasses of any sheep or swine, or the products thereof, 
which, oh the inspection provided- by the Department of Agriculture, 
had beeri declared by the inspector to he unsound or diseased. ; A pen- 
alty is provided for any violation of this section. There is nothing in 
the law, however, which prevents the marketing of these diseased car- 
ca sscs in the State where the animals are killed . While there is no 
difficulty in condemning an animal that is found to be diseased or in 
placing a tag on the carcass, it is still possible for the owner to remove 
this tag and use the carcass in the local trade. It may be added that 
it is practically impossible for this Department to follow such diseased; 
carcasses into the local market and prevent their being resold and 
shipped outside of the State. It is an unfortunate fact that vthere; is 
not propet protection in the law for the consumers of meat in the State 
where diseased animals are killed, and that such meat may be shipped 
into other States without detection in the manner above indicated. To 
guard against this danger there should be some legislation compelling 
the immediate destruction of any animal or carcass found by the 
inspectors of this Department to be diseased and unfit fox human 
food. In no other way can the puhlic be properly protected against 
the use of this meat. 

FUTURE WOUK OF THE INSPECTION DIVISION. 

The present duties of the -inspection /division indicate that the inspec- 
tion of export cattle, import cattle, vessel inspection, the transportatioii 
of Southern cattle, and meat inspection may be considered as having 
become regular and permanent lines of work. These different / branches 
of the service, with the exception of meat iuspection, are now well organ- 
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ized and have a force sufficient to cover the entire field of work. The 
meat in specti on must still be extended to m any differ en t abattoir s where 
it has not yet been enforced. An order of September 13, 1893, extends 

- the meat inspection to all swine slang in the United States for 

both the interstate and export trade. This will require an increased 
number of inspectors and assistants, The time has come, however, 
when there is no longer reason for ; -ii"bt en forcing the act of March 3 ? 
1 801, ^bich requires the inspection of all cattle, sheep ? and swine 
slaughtered for the interstate trade. The value and desirability of this 
inspection is appreciated by both the producer and consumer, and the 
importance of it is even greater than is generally supposed. - The aim 
of the Department should therefore be, in the fulfillment of the duties 

„ / devolviiig upon it under the statutes, to extend this inspection as rap- 
idly as possible, until all the animals which are killed for interstate or 

;-. : ^foreign commerce come under this supervision. 



PUBLIC ATTOISTS, 

Three important bulletins have been issued during the yea,r— -one on 
Texas or Southern cattle fever, which changes almost entirely pre- 
vail iiigviw sin regard to this disease; the second giving a detailed 
report of the experiments for the cure of actinomycosis, which demon- 
strates that this disease, so long believed to be incurable, may be 
treated with great success ;_.\a third which gives the results of investi- 
gations in relation to infections and parasitic diseases of domesticated 
animals. These bulletins are all extremely important. They contain 
investigations extending over a considerable period of time, and they 
are among the most valuable scientific publications which have recently 
been issued in any country. 

Appended hereto are reports from the Division of Animal Pathology 
and the Biochemic Laboratory. ;- ■ 

:;IHVE'STiaATiON- OF INFECTIOUS DISEASES OP DOMESTICATED 

ANIMALS. _/ ; 

By Dr. Theobald Smith, Chief of the Division of Aninwl Pathology. 
TUBERCULOSIS IN CATTLE.* 

Considerable attention has been paid to this subject during the year 
by this division. In view of the widespread interest now manifested 
concerning this disease, it seemed best to briefly discuss here some of 
the means which should be resorted to in dealing with it, and to leave 
the detailed statement of the investigations carried on during the year 
tor separate publication in thevfbrm of bull e Lin s. 

The subject of prevention, as applied to the bovine disease, has not 
thus far received the attention it merits. Comparative pathologists 
have exploited certain other phases largely bearing ou meat inspection. 
Thus in Germany much discussion has taken place among prominent 
veterinary hygienists as to the relative fitness of the meat of tubercu- 
lous auimals ibr human food. Much investigation of a certain kind has 

*Tne reader is referred to the folio wing publications on this subject in former 
reports of the U. S. Bepartirjent of Agriculture: First Annual Report of the Bureau 
of Animal Industry, p. 350 ; Sixth and Seventh Annual Reports (1889- ? 90% p. 45; Report 
of the Secretary of Agriculture for 1889, p. 93 ; Special Report on Diseases of Cattle, 
p, 398 ; Bulletin No. 3 of the Bureau of Animal Industry (1893), p. GO. 
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been stimulated by this- discussion and much of importance brongM to 
light, yet the problem of preventing the living animal from takin g the 
disease has not been the direct object of these researches. It should 
not be forgotten r however, that every hew fact elicited will in someway 
contribute toward the checking of this now frightfully prevalent cat- 
tle disease^ and that rational suggestions can have permanent value 
only when the natural history of this disease in all its bejarings shall 
h ave been most fully illuminated. It is fortunate for veteri nary prophy- 
laxis that tuberculosis as it occurs in the human family has been made 
the /--subject of exhaustive investigations. From the results obtained 
we may draw freely in discussing the prevention of bovine tuberculosis, 
for the bacillus causing the disease in cattle and the one causing the 
disease in man are conceded to be identical. The recent investigations 
certainly do not militate against this well-established fact. 

Concerning the prevention of human tuberculosis, we encounter two 
classes of opinions. There are those who maintain that, since tubercle 
bacilli are very generally disseminated, and therefore inhaled by all, 
the only safeguard is a thoroughly healthy body which is able to over- 
come these intruders. Others maintain that tubercle bacilli are not 
universally disseminated, and tlrat the best means of preventing the 
spread of tuberculosis is to enforce thorough disinfection of the expec- 
toration and, if possible, isolation of the patient. The exhaustive inves 
'ligations of Cornet support the view that tubercle bacilli are most 
abundant in the immediate environment of the i)hthisieal patient, and 
that they are not demonstrable in the dust of streets. 

The great prevalence of bovine tuberculosis brings up questions pre- 
cisely similar to those just stated. Can any check be put upon the 
continued increase of tuberculosis by any action on the part of ind_ivid_- 
ual cattle-owners, or are we to rely upon the vitality of cattle and their 
physical improvement to destroy the bacilli introduced into the body 
in one way and another'? The problem pertaining to huraan tuber- 
culosis is not of money value. With cattle it largely is. To keep them 
in the best surroundings may cost more than to neglect them, and it may 
appear cheaper to allow an animal to succumb occasionally to tuber- 
culosis or to slaughter an infected one than to keep stables clean, dry, 
sunny, and well ventilated, to provide suitable pasture in the warmer 
seasons, and to remove and destroy all animals which show the slight- 
est signs of emaciation. Theproblem of making the laws of physiology 
and hygiene harnionize with the financial outcome in the raising of 
animals must be left to each individual owner, so long as no harm 
springs therefrom to the public. In bovine tuberculosis, however, there 
may be much harm done to human health by the utilization of milk 
containing the bacilli of tuberculosis and by the sale of meat from cattle 
in an advanced stage of the disease. The control of this disease should 
not be left to the interested dairyman and cattle dealer, but should 
become a subject of surveillance by those who are appointed to watch 
over the public health. 

In the following^ pages the measures suggested for the restriction of 
tuberculosis are those which each cattle -owner may and should make 
use of. They are primarily written for the instruction of the public, 
for in the prevention or the eradication of such a contagious disease as 
tuberculosis, it is the action of the individual owner which will finally 
decide whether the disease will continue to flourish or be suppressed. 
The intelligent persistent application of a few simple rules by a large 
number of persons is much more effective with such an insidious and 



142; 



REPORT OF THE SECRETARY OF AGRICULTURE, 



widely "prevalent disease than any sweeping measures in which they 
can take only a subordinate part and by which the root of evil is not 
attacked. 

THE WAYS m WHICH TUBERCLE BACILLI ARE DLSCHARGED FROM THE BODY OF 

TUBERCULOUS CATTLE. 

Tubercle bacilli may be discharged from any tuberculous focus which 
stands in communication with the exterior of the body. In the earlier 
stages of the disease, when only the lymph glands may be diseased^ no 
discharge of bacilli can take placed Bubseq uen tly , ho wever, in tuber - 
culosis of the lungs, bowels, uterus^ and udder this may take place at 
any time. 

The lungs, according to all observers, are most frequently diseased. 
The rapid caseation and soften in g of small and large masses of lung 
tissue lead to the coughing up of yellowish opaque masses containing 
more or less mucus. In most eases of lung disease, even when quite 
restricted, were found tubercles and tuberculous ulcers of the bronchi 
and trachea which were in ail probability due to secondary infection 
from the diseased lungs.* 5 In advanced pulmonary disease the entire 
mucous membrane of the trachea is frequently covered with patches of. 
tubercles. 

Both the presence of tuberculous disease of the air tubes and the 
frequent finding in -them of caseous masses am 

upward discharge of infectious matter. It is claimed by some veteri- 
narians that such matter is ejected with some force during coughing. 

The inucons membrane of the in testis es does not become affected 
uTiti] somewhat late in the course : of the disease. In only one animal 
out T of GO recently examined, and this the most advanced case of all, 
was the mucous membrane diseased. In such a case the passage of 
tubercle bacilli from tlie ulcerated mucosa can not be called in ques- 
tion, and the manure thus becomes a disseminator of the virus. This, 
to be sure, may be occasionally infected before intestinal lesions become 
recognisable, When the lungs are ".'affected the expectorated masses 
may be swallowed and then discharged through the bowels, 

When tuberculosis has attacked the generative organs tubercle 
haefJli may pass out through the vagina. Animals thus affected may 
become in more than one sense dan gerous. Tlie tubercle bacilli may not 
only be discharged indiscriminately, but dur in g copulation the genital 
organs of the bull may become infected, and the virus thus transmitted 
to other cows by the bull. Foitmiately, primary disease of the gen er 
ativeOTgans of the female seems to be rare. In the many easi s of 
incipient tuberculosis examined by the writer these organs were free in 
all cases. In those cows in which more or less extensive diseasa of 
these organs was observed the infection appeared to have proceeded 
in every case from the peritoneum. In other words, when the uterus 
becomes tuberculous. the disease is usually pretty far advanced and 
evidenced by other symptoms. 

When the udder is affected the milk contains tubercle bacilli. Theser 
becon e disseminated by spilt milk in the stables; but worse than this, 
they are taken into the body of infants and children. Such milk is 
iorthermore dangerous in that it is liable to infect calves at a very 
early age, and thus lay the foundations of a disease which may become 
a focus of infection for young and old in the herd before death finally 
carries off the victim. 



* In no ease was tuberculosis of the air tubes found "without, disease of the lung 

tissue. - v- - : - V : 
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CHANNELS OF INFECTION. 

Having thus briefly sketched the different ways in which tubercle 
bacilli may leave the body of diseased cattle, it is next in order to 
trace the ways in which they enter the system. 

The transmission of tubercle bacilli from diseased to healthy cattle 
may be both direct and indirect/ In the x>receding pages allusion has 
been made to the infection of calves with milk from tuberculous cows 
and to infection of bulls from cows and vice versa during copulation, 
The virus may also be transmitted when animals lick one another on 
the mouth and nose. The most common mode of infection is evidently 
indirect— throu gh the air. How this is brought about has been quite 
thoroughly cleared up by investigation of recent years, more especially 
by those of Cornet. The tubercle bacilli, discharged in caseous masses 
from the lungs during coughing, from the intestines in the manure, 
from the vagina in secretions, and from the udder in the milk, become 
dried with the adherent substances and are carried as dust into the air, 
to be drawn into the lungs during inspiration. Tubercle bacilli are not . 
carried in the air unless thoroughly dried, according to the well-known 
determination of Nageli that bacteria are not given off from moist sur- 
faces. It is claimed by some that cattle may discharge masses from 
the air passages with considerable force, and that such masses may be 
inh aled by cattle standin g directly opposite. That tubercle bacilli may 
be transferred in this way is not to be denied, but moist masses can not 
be drawn into the air passages, and it is more probable that the glands 
of the throa t (retropharyngeal) may become infected in this way. Again, 
it is not probable that tubercle bacilli are discharged from caseous foci 
without being imbedded in more or less of the broken-down tissue and 
in mucus from the air passages. Such moist masses can not possibly 
float or be drawn into the lungs. The most frequent infection must, 
therefore, be attributed to the inhalation of thoroughly dry bacilli. 
They are sucked in through the trachea and main bronchi and lodge 
most frequBntly in the large caudal lobes, 

The ; second most important channel of infection is the digestive tract. 
The introduction of tubercle bacilli by way of the mouth is indicated 
by disease of the submaxillary, parotid, n>nd retropharyngeal glands 
and by infection of the mesenteric and portal glan d s. The sources of 
the virus which Bnters the moutli^are ail discharges which soil the 
food of the animals. The cheesy particles coughed up from the lungs 
mriu probably the major part of the infectious material, although in 
far advanced cases with ulceration of the Intestines the bowel dis- 
charges must carry off many tubercle bacilli. The gastric juice, ac- 
cording to some recent feeding experiments of Cadeac and Bournay,* 
seems to have little or no destructive effect on tubercle bacilli. The 
excrement of dogs fed with tuberculous tissues still contained bacilli 
capable of producing the disease after inoculation. The infectious 
matter may thus be taken up with the food both on pastures aud in 
stables. A further means ; -of intection by way of the digestive tract 
■already mentioned is through the milk of tuberculous cows. 

The infection of the udder may take place in two ways— from the 
exterior and by way of the blood. The latter mode would fake place 
chiefly in advanced stages, when the disease had become generalized: by 
the discharge of some focus into the blood stream. Though the dis- 
ease of the udder may not be visible or palpable, it is not less danger--" 

* Jompt. rend, Soc, de Biologie, 1893, p, 599. 
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qiis; External infection may take place through the hands of the 
milker carrying the virus from an infected udder. How frequent this 
mode of infection is we have no means of knowing. The writer has 
seen about three cases of present or past infection of the udder in a 
hundred cases. 

A case of udder infection is reported in Bulletin "No. 3 of the Bureau 
of Animal Industry (on p. 62). Though the udder appeared nor mal to 
the unaided eye r the udder lymph glands (pubic) showed tuberculous 
deposits^ Subsequent microscopie examination showed miliary tuber- 
cles in liver and Mdneys. Guinea pigs inoculated with some of the 
milk became tuberculous. • 

* Inoculation during copulation, when either male or fema]e genital 
organs are diseased, is easily comprehended. It is not difficult to 
understand that a healthy male may infect a healthy female soon after 
having come into contact with a diseased female. 

Tuberculosis in cal ves at birth is very rare. The disease is usually 
acquired in the uterus by th e passage of tubercle bacilli from the mother 
to the foetus in the blood. The notion, at one time quite prevalent, that 
tuberculosis was largely inherited must be given up; for statistics 
show that the number of infected animals increases with age, and post- 
mortem examinations do not bear out the inheritance theory as a means 
of explaining the wide prevalence of bovine tuberculosis. We do not 
hereby deny the inheritance of a more or less susceptible disposition to 
contract the disease on exposure, or the actual infection of the foetus 
in rare cases. 



.. RELATIVE FREQUENCY OF INFECTION THROUGH THE LUNGS AND THE DIGESTIVE 

TRACT. 



From a purely practical point of view it is of the highest importance 
to determine, as precisely as possible, the predominating channels of 
infection. We have seen in the preceding pages that the tubercle 
bacilli enter the body in two w T ays mainly— through the lungs and 
through the digestive tract. Hence, disease of the lungs and lymph 
glands of the thorax are an indication of air infection, while disease of 
: the glands of the head and throat, of the mesenteric glands and of the 
liver are indications of food infection.* Which of these modes pre- 
dominates J Authorities are pretty well agreed that, judging from the 
location of the disease, the lungs are most frequently affected primarily. 
In one herd of GO animals, oil of which were slaughtered and carefully 
exainined, 47 out of 53 diseased animals had been infected through 
the air. Some of these had also been infected through tli e food, but 
the air infection was evidently independent of the food infection, 
whereas the food infection (in some cases) may have been secondary to 
the air infection in the same animal, and caused by swaliowing the mat- 
ter coughed up from diseased lungs. The following table summarizes 
the condition of this herd; The sign + indicates disease of the organ 
or structure a t the head of the column : 

* There are exceptions to this rule wlii eh space forbids us to discuss here. It may 
be mentioned that cattle with tuberculosis of the 1 ungs may swallow the expectoration, 
and thereby infect the digestive tract secondarily, 
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Table I. — Distribution of tuberculous lesions in the body of infected cattle — Continued. 
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* In these tables no attempt \h made to separate those oases in which t he infection of the digestive tract may have been secondary to disease of the lungs. Hence the 
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Throiigli the kindness of the secretary of the State Board of Health 
- of lew Tork the writer was recently enabled to examine the major 
portion of a herd of grade Bevons killed for the State by Dr. Cooper 
Curtice, S tate cattle inspector. This herd had been tested by Br. Cur- 
tice with tuberculin and found extensively diseased. Appended is a 
table including those diseased animals which were examined with 
Br. Curtice. Those examined by him alone presented, according to 
his statement, practically the same variety of changes found in those 
tabulated on page 147. 

This table shows that the infection of the throat and mesenteric 
glands and - of the liver was almost as frequent as that of the lungs and 
associated glands. Here evidently infection of the food played a very 
important role, and the question arises whether the tubercle bacilli 
came through the milk or through the food soiled by infectious matter 
thrown off from the lungs of diseased cattle. This it would be difficult 
to determine. The most acceptable inference is that it came through 
the milk. The milk of this herd was used to manufacture butter, and 
the calves received the skimmed milk. It follows, therefore, that they 
would receive more milk than in those herds from which the milk was 
sold entire. If we bear in mind that according to Scheurlen* tuber- 
cle bacilli tend to settle to the bottom rather than to rise with the cream, 
both when the cream is allowed to rise on standing and when it is col- 
lected by centrifugaJizing, the young stock in this and similar herds 
must receive the greater number of tubercle bacilli likely to be pres- 
ent. It follows furthermore that if there is one cow in the herd giving 
milk containing* tubercle bacilli these are fed equally to all the animals, 
and all become affected alike. According to Bollinger, however, there 
would be a certain safeguard in mixing the milk, for the number of 
tubercle bacilli received by each calf would be very small, and when 
below a certain number infection would not take place. This may be 
true under ..-certain circumstances, but it should also be borne in mind 
that the quantity of milk consumed by calves under such circum- 
stances is considerable, t 

The probability that the milk was the source of the extensive infec- 
tion, in this herd is strengthened by the tact communicated to me by 
Br. Curtice, that the owner had lost cattle for many years back and 
not less than five in the preceding year. There must have been some 
advanced cases - 'of disease in the Iierd at that time through the milk of 
which the yearlings had become iniected. 

Circumstances will, therefore, infiuence more or less the manner of 
the infection. In some herds it may come largely through the milk to 
the younger animals, iii others through the air of the stables in which 
the dried tubercle bacilli are kept afloat by currents of air. On the 
whole a double infection both through the air and through the food 
seems to be common, one or the other predominating according to local 
conditions. In the ]^ew York herd above tabulated the food infection 
appeared to be more intense than the air infection and the changes 
induced by the former more advanced. In the herd examined in the 
Bistrict of Columbia the contrary is true. It should be noted here 
that while the average age of the animals in the latter herd was 
years, it was only 3 J in the former. 

* See Bulletin No. 3,: p. 64. . 

t According to observations of my own, a very small number of tubercle bacilli 
will produce disease in guinea pigs, but the disease is very slow in its progress and 
likely to be overlooked if the guinea pigs are killed before the end of the second or 
third month. / : 
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If we take into consideration the intensity of the disease process it 
would seem that infection of the lungs is acquired later than food infec- 
tion where animals are exposed to both. Food infection is direct, while 
air infection is more subject to chance and more diluted in proportion 
to the fresh air animals are allowed to obtain. 

PREVENTIVE MEASURES. 

The preceding pages point clearly to certain measures which must 
be carried out thoroughly-, i n order to obtain and m a in tain a herd free 
from tuberculosis. Th ese measures are in brief as follows : 

(1) Destruction of all animals which show a high (fever) tempera--.' 
fee after the injection of tuberculin. Where the tuberculin test can 
not be made, air unthrifty animals, all that cough or have enlarged 
glands in any part of the body, should be at once removed and 
destroyed, and this weeding out should be practiced promptly when- 
ever the symptoms above mentioned appear. No consideration should 
induce, any person to delay the destruction of suspected animals. 
Wlrenever the history of a herd points to the existence of tuberculosis 
for many years such herds should be slaughtered entire. 

The importance of this weeding out of tuberculous animals can not 
be overestimated. It is equivalent to removing the bacilli of this dis- 
ease from the surroundings of those animals still unaffected, The 
tubercle bacilli can not multiply outside of the body. They simply live 
a latent existence for a number of months, and unless some accident 
carries them into the body of other cattle they will perish. They differ 
in this respect very much from the spores of anthrax bacilli, which li ve 
for years in the soil, and under favorable conditionsmay germinate and 
multiply. The tube animal is thus the only manufacturer of 

tubercle bacilli, and with its removal the infection declines and dies 
out, perhaps entirely, after four to six months. In this connection it- 
should not be overlooked that the safety of any herd demands that per- 
sons suffering from tuberculosis (phthisis, consumption) should be per- 
mitted among cattle only on the condition that all sputum or expectora- 
tion be thrown into a receptacle and subsequently mixed with some 
disinfectant or boiled. The identity of the disease in man and animals 
being accepted j this rule needs no discussion. 

(2) E ven wlieu the disease has been weeded out according to the sug- 
gestions made above, all means of facilitating the transfer of bacteria 
from one animal to another should still be guarded against, because 
the tuber clilin test is not entirely infallible. The stock-owner should act 
atV if tuberculosis might be present without his knowledge. Hence, 
cattle should not be placed so that their heads are close together ; each 
animal should have plenty of room and occupy the same place in the 
stable at all times. These precautions will prevent the nasal discharges 
of one animal from striking the head or soiling the feed of another. It 
is true that it is impossible to prevent animals licking each other or 
pasturing in close succession over the same gound when outside of the 
stable; , but with the worst cases and many incipient cases removed the 
danger from contact of one animal with another is very much reduced. 

To repress, as much as possible^ the dissemination of tubercle bacilli 
by currents of air, diist should be avoided and bedding which 
causes much dust should not be used. Furthermore abundant venti- 
lation of stables should be provided. Good air has the effect of dilut- 
ing infected air and thereby reducing the chances of inhaling dried 
bacilli. It likewise improves ^the vigor of the confined animal and 
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r hen ee increases the; body's resistance. Still better is the open air 
which s]ioni(i be granted to cattle as much as possible even during the 
colder season of the year. The open air greatly dilutes any discharged 
virus and the vicissitudes of heat and cold, moisture and dryness, and 
sunlight soon succeed in destroying the vitality of tubercle bacilli. 

(3) To restrict the dissemination of the disease among young stock, 
the safest plan is to bring skimnied milk and other dairy products to 
the boiling point before feeding them. If the cows are positively 
town 1o be uealthy this may ba unnecessary, but wb ere any doubt 
exists, the heating should be resorted to. Such a precaution will fur- 
thermore reduce scouring among calves, which is probably due in a 
great measure to bacteria in the food. 

"-, (4) : Disinfection of stables should be thorough after the removal of 
diseased animals. This may be accomplished in various ways- either 
the stables may be left unoccupied for a period of six mouths or longer, 
if possible, so that the bacilli may be destroyed in the meantime by 
drying, wetting and drying, sunlight, and other natural agencies, or 
disinfectants may he fr eel y used. Since tubercle bacilli are more resist 
ant than the majority known, the strength of the 

disinfectant solution must not be less than as given below. The folio w- 
in g substan ces may be used : : 

/;(#); Corrosive sublimate (mercuric chloride), one ounce in about 8 
gallons of water (one-tenth per cent). The water should be kept in 
wooden tubs or barrels an d the subliniate added to it. The whole must 
be allowed to stand for twenty-four hours so as to give the sublimate 
an opportunity to become entirely dissolved/ Since this solution is 
poisonous it should be kept covered up and well guarded* It may be 
applied with a broom or mop and used freely in all parts of the stable. 
Since it loses its virtue in proportion to the amount of dirt present, <i!I 
manure and other dirt should be first removed and the stables well 
cleansed before applying the disinfectant. After it has been applied 
the stable should be kept vacant as long as possible. Before the ani- 
mals are allowed to return it is best to flush those parts which the 
animals may reach with their tongues, to remove any remaining poison, 
(b) €hiorideof lime> -5 ounces to a galloii of water- (4 per cent). This 
should be applied in the same way. 

;■.(€) The following disinfectant is very serviceable. It is not poison 
ous but quite corrosive, and care should be taken to protect the eyes 
and hands from accidental splashing,; 

Crude carbolic acid ........... ........ — one-half gallon. 

Crude sulphuric acid ...^ .. ... .. . ... . one-half gallon. 

These two substances should be mixed in tubs or glass vessels. The 
sulphuric acid is very slowly added to the carbolic acid. During the 
mixing a large amount of heat is developed. The disinfecting power 
of the mixture is heightened if the amount of beat is kept down by 
placing the tub or glass demijohn containing the carbolic acid in colli 
water while the sulphuric acid is being added; The resulting mixture 
is added to water in the ratio of I to 20, The gallon of mixed arid* 
will thus furnish 20 gallons of a, strongly disinfectant solution having 
an opaque milky appearance. This solution may be objection able in 
so far as the milk may become tainted with the odor of car aeid, 

-(<£) Whitewash is not in itself x>f sufficient strength to destroy tuber- 
cle bacilli, but by imprisoning and incrusting them on the walls of 
stables they are made harmless until destroyed by prolonged drying, 
WhitewashiQg should be preceded by thorough cleansing, 
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Partiettlar attention snould be paid to tlie sides and ceiling of stables. 
All dust and cobwebs should be periodically washed down. Those 
parts coming into contact with the heads of cattle— stanchions, halters, 
troughs, eta^should be frequently cleansed, and disinfected when they 
baveTbeen used by diseased cattle. 

Disinfection is at bottom a cleansing process, and whatever contrib- 
utes to the cleanliness of a stable is in fact so much disinfection. The 
prompt remova l of man ure, the proper drainage of the floors of stables, 
sufficient ^ ventilation and tight, all contribute towards the elimination 
or de^tmction of the Infectious agent, 

In the open air the bacilli of tuberculosis are much more quickly 
destroyed than in protected places. Disinfection is, of course, out of 
the question on pastures. It has already been stated that persons 
suffering with tuberculosis should; hot be allowed to expectorate where 
.'■cattle are grazing. In fact this rule should be upheld with reference 
to ' all places about a farm frequented by animals. 

It may be argued that if, after all precautions have been taken, tuber- 
culosis may still lurk in a herd, preventive measures are in the end 
useless and of no avail. Thi^ the situation is uncalled 

for, for several reasons : 

The tuberculin test will weed out all severe an d most, if not all, mild 
cases. If any remain they are in all probability mild, stationary^ or 
partially healed cases with merely gland affections jaot discharging 
tubercle bacilli . 

Tuberculosis . differs from many other infectious diseases since the 
quantity of the virus and the frequency with which it is introduced into 
the body determine the severity and the rapidity of the disease process. 
Thus an animal continually exposed to a large quantity of tubercular 
virus is much more likely to become diseased than one exposed only 
occasionally to dried bacilli in the air. Hence the reduction of the 
quantity of virus disch arged, even if it be not wholly elimin ated, will 
greatly aid in keeping down the disease. In the second place, the gen- 
eral care which animals receive will in all probability by an increased 
vigor of the body resist the invasion of tubercle bacilli. When these 
enter the body only very rarely and in small numbers, the vigorous 
animals may resist the multiplication of such minimum doses of virus, 
and no disease will appear, or else a trifling affection may be speedily 
followed by cure. The writer has not infrequently found in animala 
traces of former disease entirely healed. Evidences of se\'eral distinct 
infections of different ages in the same gland have also been observed. 
There is thus encouragement enough for those who will faithfully carry 
out the suggestions given above, and who will at the same time pay 
attention to the general laws of hy^ene governing animal life. 

Bearing on these considerations comes the important one concerning 
the l elati ye resistance of different breeds to tuberculosis. Much of the 
current information on this subject will need revision. It is evident 
that to compare the relative susceptibility of cattle of different breeds 
they should be in the same surroundings and exposed to the same rela- 
tive quantity of virus for the same length of time. Thus in some herda 
the individual animals may be exposed to a much larger quantity of 
virus and for a much longer period of time than in others. A gain, the 
surroundings of some herds may be bo unhealthful, so debilitating, as 
to greatly reduce the natural resistance of the organs and tissues to 
this disease, in the investigations of this division the writer has pro- 
posed to himself the question: whether the relative susceptibility of 
breeds eari not be gauged by a cai^ful study of the characters of this 
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disease, as observed at the autopsy. The solution of this question will 
require a large amount of material laboriously gathered during a con- 
siderable period of time. The results, however, it is believed, will 
fully repay the labor/ At present the material collected is not of suf- 
ficient volume to permit any generalizations. 

The bearing of tubereulosis on the public health, demands careful 
municipal, State r and national control of this disease, especially in case 
of dairies supplying the public with milk, butter, and cheese. The sale 
of the milk of tuberculous cows should be forbidden as directly inimical 
to human health. The fitness of beet* as food shoa d in every case be 
settled by an inspector appointed by the city, State, or nation, and not 
left to the decision of those financially interested. /For this purpose a 
set of regulations carefully drawn up should govern the decision of the 
inspector so as to leave as little margin as possible for the personal 
bias of this public servant to influence his judgment. Doubtful 
cases may now and then arise for which the inspector may find no ade- 
quate rulings and which must be decided according to his best judg- 
ment. The proper technical training of such officers becomes thus a 
subject of considerable importance. 

Another phase of this question which should not be overlooked is the 
relative danger of the air of cow stables to human beings. If more 
than one half of all tuberculous cattle are infected through the air, why 
is not the air of stables equally dangerous to human beings frequent- 
ing them? It would certainly be of interest for public-health officers to 
look into this matter more closely. Probably the relatively short stay 
of persons in stables, combined with the outdoor life usually led by 
dairymen, tends to neutralize the effect of such infected air. 

TEXAS CATTLE FEVER. 

During the year a bulletin of 300 page covering the work done since 
1880, was published as Bulletin 2S T o. 1 of the Bureau of Animal Industry. 
This bulletin contains a detailed account of the nature of the disease, 
of the blood parasite which causes it, and of the cattle tick as the 
transniitting agency. It includes in an appendix a full history of all 
;- the animals under investigation in the progress of the work. 

In the course of these in vestigations certain important possibilities 
ware shadowed forth concerning the application of preventive inocula- 
tion to animals destined for the permanently infected area. These 
possibilities have been investigated during the year and some of the 
work reported in Bulletin No. 3 of the Bureau of Animal Industry. The 
major part of the work carried on during the summer at the veterinary 
experiment station by Dr. F; L. Kilborne and Dr. E. 0. Schroeder is not 
yet completed. ; : ; 

The method of preventive inocnlation experimented with is based 
upon the following tacts, elucidated in the investigations of this dis- 
ease:* 

When cattle have successfully passed through an acute attack they, 
as a rule, are protected from future fatal attacks. They are not, how- 
ever, completely insusceptible, for they may, after exposure, pass through 
one or more mild attacks in the following seasons. 

To induce an acute attack which have found 

that inj ection of the blood of southern cattle (or of vaccinated n atives) 
under the skin the best means. When properly cared for during the 
inoculation disease, death will not ensue even with very susceptible old 



* Bulletin No. 1, p. 130; Bulletin No. 3, p. 67. 
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cows. The reason for the infectious nature of 'the blood of southern 
and vaccinated native cattle is the persistence in the blood of the micro- 
parasite of this disease. In some respects it is unfortunate r that thi& 
parasite can not be cultivated, but it is always at hand and within reach 
in the blood^of southern cattle or &£ those once inoculated. The experi- 
ments of the past summer consisted in making some animals partially 
immune by this method. These animals should now be exposed in the 
enzootic territory to determine how far the method will prove success- 
ful when put into practical operation. 

There are a number of details still requiring elaboration, such as the 
best time in the year for «uch inoculation, its eifect on the different 
breeds, and its relative efficiency with regard to the age of cattle. Such 
experiments, naturally costly, can be more successfully carried out at 
State experiment stations. 

The important relation of the tick to the dissemination of Texas 
fever has led to experiments with destructive agents. These have been 

.carried out by Dr. E, L. Kilborne. They are not yet completed, but 
as far ;as they have gone they indicate that heat, in the form of hot 
water or steam, is likely to prove the only efficient means of disinfect- 
ing cars and the containcd litter. Experiments lookingto tbe ^destruc- 
tion of ticks an Southern cattle are also being made. Were it not for 
these parasitic pests there need be no check on the free movement of 

;cattle northward at any timelof the year. The removal of these para- 
sites from cattle promises to be a > very knotty problem* for solution 
owing to the tough, leathery cuticle of the former. It should also be 
borne in mind that any removal of ticks must be thorough, for the 
escape of a single tick is likely to lead, through its numerous progeny, 
to the infection of entire pastures. Conducting experiments of this 
kind requires a considerable outlay of money. If undertaken by the 
Department tliey would be moBt easily carried on within the perma- 
nently infected territory in connection with the experiment station of 
some southern State. 

BRONCHO-PNEUMONIA AND INTERSTITIAL PNEUMONIA IN CATTLE. 

During the year the investigation of the pathological changes observed 
in sporadic bovine pneumonia has been continued, and the results will 
soon be ready to be put into tire form of a report or bulletin. The- 
importance of this subject need not be insisted on when we bear in mind 
how much many cases of interlobular pneumonia resemble contagious 
pleuropneumonia. In differentiating these forms we should not rely 
on naked-eye "inspection alone,. but should bring to bear all the avail- 
able resources of microscopical and bacteriological methods. The results 
of such investigation can not be given in a few words, but must be con- 
sidered in connection with the record of all the facts upon which they 
are based. 

-. . - : SWINE-oI)ISEAHES. 

The study of swine diseases has been prosecuted whenever opportunity 
was afforded to visit places of outbreaks and observe the disease in its 
environment. There is, however, nmch work yet to be done in this field. 
The examination of diseased swinei 

that there must be causes at work besides the bacteria of hog cholera 
and swine plague, which we have dealt with fully in former reports. 
The post-mortem conditions vary considerably from case to case, and 
it is often impossible to range the disease mid er either of the bacterial 
diseases mentioned above. The cause of much disease in swine is very 
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probably clue to surrounding couditions, reeuforced. on the one hand by 
bacteria, on the other by parasites, There may also sux>erveiie toxic 
conditions resulting from the food. It is, therefore, highly desirable 
that the study of s wine diseases be taken up from a broader standpoint 
than that of infectious diseases^ siiice infecti^ by unhygienic 

conditions of ad kinds. While we :must acknowledge the existence of 
more or less antagonism between hygienic laws and pecuniary profit, it 
is nevertheless our duty to point out the results that must follow the 
transgression of natural laws. \ 

CORNSTALS: DISEASE. 



This disease has been under observation by Drs. V. A. Moore and F» 
L. Kilborne since the fall of 1892. Twelve localities were visited where 
outbreaks occurred. Nothing definite has resulted from these investi- 
gations iu incriminating any particular organism or any recognizable 
condition of the food as the cause. The published assertions of others 
on a certain microorganism and a certain condition of the cornstalks 
as responsible have not been confirmed. It is to be hoped that this dis- 
ease may receive further attention, if only to correct any prevalent mis^ 
eonception as to its nature. 



RABIES IN CATTLE. 

In connection with the preceding investigation, the same gentlemen 
came upon an outbreak of disease among cattle in Iowa which proved 
to be rabies, or hydrophobia. The result was the more surprising since 
the owner had no information that a rabid dog had caused the fatality. 
Since this disease is said to be quite prevalent in that part of the coun- 
try, but is not recognized as rabies, some further study is greatly to be 
desired. There seems to be, moreover, a tendency to confuse this malady 
with the genuine coimstalk disease, and on this account additional infor- 
mation is needed. 

MISCELLANEOUS INVESTIGATIONS. 

During the year much material has been received from correspond 
ents and examined with reference to the questions put. \ In many 
instances the material was !<ent in such a way as to be spoilt when it 
arrived, and hence satisfactory information con Id not be given. In other 
instances the desired knowledge could not be imparted because the 
information C offered ih the letters was very meager or else not trust 
worthy. 

A number of minor investigations have also been carried on, either 
because the results were necessary in the solution of more importan t 
problems or else because it was thought that light would be thrown on 
important subjects by such investigations. Some of these have been 
published during the year in Bulletin Bo. 3, the contents of which are 
as follows ; 

Observations on the morphology, biology, and pathogenic properties of 28 strepto^ 
eocei found in the l investigiitions of animal diseases. By Ver an us A. Moore, 

A nonmotile pathogenic bacillus, closely resenib ling the bacillus of hog cholera, 
found in the lungs and spleen of a pig. By Veranus A. Moore. 

Pathogenic and toxieogenic bacteria in the upper air passages of domesticated 
animals. By Veranus A. Moore, 

An outbreak of abortion in mares. By F. L. Kilborne 
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Qii a pathogenic bacillus from tile vagina of: a mare after abortion. By Theobald 

Smith. ; / \ - . > 

Some experimental observations on the presence of tubercle bacilli in the milk of 
- tuberculous co ws when the udder is not visibly diseased. By Theobald Smith and 

E. C. Schroeder. 

Additional observations on Texas cattle fever. By Theobald Smith, F. L. Kilborne, 
and E. C. Schroeder. 

Preliminary notes on a sporozon in the intestinal villi of cattle. By Theobald 

Smith. . 
Notes on parasites.— 18. On the presence of sarcosporidia in birds. By C. W. Stiles 

THE USE OF BACTERIA HAVING- PATHOGENIC PEOPERTTE S IN THE 
DESTRUCTION OF SMALL ANIMAES INJURIOUS TO AGrRICULTURE. 

The employment of animal and vegetable parasites for the destruction 
of higher organisms known to be detrimental to agriculture is a method 
whh:h has been suggested and tried in various dex>artments of economic 
agriculture, especially for the destruction of noxious Insects. Its suc- 
cess or failure in one branch of agricultural work does not of necessity 
imply a similar fete in other branches, The method is one not infre- 
quently employed by nature in ridding herself of an overproduction of 
any one specie^ and, provided all the intricate conditions are known 
which nature employs in bringing the particular parasite up to a 
pathogenic level which enables it to act as a wholesale destroy er of its 
host, there is no a prior i reason why the process of nature should not 
be successful in the hands of man. 

But the relations of parasite to host, of disease germs to the out- 
break, have been shown, in recent years!, to be very complicated, so that 
it is not the comparatively simple bringing together of certain bacteria 
with certain animals which is sufficient to call forth an extensive plague. 
The subtle modification which may take place in the animals ta be 
destroyed, owing to changes in their enyironment as well as variation 
in the physiological characters of the parasite, are of paramount impor- 
tance in deciding the result, If we place clearly before us these limit- 
ing conditiohs under which experiments designed to produce plagues 
artificially are carried on, we shall not be over sanguine as to the out- 
come and be prepared for failures at any moment. 

That phase of the subject which concerns us chiefly, and which is 
within the scope of the work done by division , is the use of patho- 
genic bacteria in the destruction of the small field pests. Dr. C. Hart 
Merriam, Ornithologist and Mammalogistof the Department, has offered 
his valuable assistance in its prosecution,, and has furnished the follow- 
ing statement as to the ground which might be covered by this kind of 
work: 

In compliance with your request, I submit the following brief statement respect- 
ing the small mammals which are most troublesome to the farmer in the United 
States, and which may be tit subjects lor experimental inoculation, in the hope of 
discovering some germ of practical use in exterminating them, or at least in greatly 
reducing their numbers. 

The mammals that are most harmful, from the standpoint of the agriculturist, 
belong to 4 widely different groups or \ families, na 

sperm ophites (family Schiridw) • the field mice, or voles (family Muridw) j the pocket 
gophers (family 

Th e ground squirrels, or spermophiles, inhabi t most parts of the United States from 
the eastern edge of the prairies in Indiana and Illinois westward to the Pacific; and 
no less than 30 species are now kno wn trom the United States. They are among the 
most destructive of our native mammals, particularly in grain-growing districts, 
causing an annual loss of hundreds of thousands of dollars. Vast sums have been 
spent by the different States and Territories in bounties on their scalps and in poison 
for their destruction, but thus far without material results. 
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The voles, or meadow mice, may bo said to occur every where that grass grows, and 
and are particularly abundant in meadow lands; During ordinary years the losses 
they occasion are not; great, though they constantly levy a moderate tithe on the 
products of the soil; b u t e very no w and then they increase inordinately un til the y 
overrun the land, do van ting the green herbage, destroying tubers, and gnawing the 
bark from the young trees. Such inroads are known as vole plagues, of which a 
number have been recorded in Europe ahd America. 

The pocket gophers occupy the western two-thirds of the United States, from the 
eastern edge of the prairies to the Pacific, aud occur also in the southern part of the 
Gulf States. They live wholly underground, throwing up ridges of earth and little 
mounds like the moles, and feed chiefly on the roots of plants. They are very destruc- 
tive in /many ways, devouring tubers and eating off the roots of fruit trees. In the 
far West; r particularly in California, the annual loss from their depredations is esti- 
mated in hundreds of thousands of dollars, and is second only to that caused by the 
gro n nd squirrels. In fact, it is doubtful which is the greater pest. 

The rabbits, as you know, are represented in all pares of our country and by 
numerous speeies, the number in the United States alone being greater than in any 
other part of the world. Except in unusual years or under abnormal conditions 
they are not particularly destructive in the Eastern States, but in the West they do 
great damage. I need only call your attention to the fact that in the San Joaquin 
Valley in California they multiply to such an extent that the inhabitants combine 
and drive them into large in closures, where they are killed by thousands. In this 
way it is not uncommon to destroy from 5,000 to 7,000 on a single drive. 

In view of the enormous annual losses occasioned by these four groups of mam- 
mals, it certainly seems worthy of this Department to spare no pains in the attempt 
to devise means for the destruction of the injurious species, and I know of no place 
in America where experiments in inoculation are likely to be carried on so thoroughly 
as in your own laboratory. 

The work which thus far lias been done in this field is not very exten- 
sive. It was begun by Pasteur in suggesting some years ago the use of 
the microbe of fowl cholera in starting epizootics among the rabbits of 
Australia. The suggestion did not prove fruitful, however. While 
rabbits are very susceptible to this microbe* on subcutaneous inocula- 
tion, feeding seems to be harmless in most cases. The organism is, 
moreover, speedily destroyed by drying. It thus lacks two very impor- 
tant clmracters^infectiousness by way of the alimentary tract and a 
certain degree of hardiness, which lack easily accounts for its failure 
in practice. More recent experiments with another group of bacteria 
have again revived interest in this subject. 

In October of 1890 Prof. LoeffMr discovered an extensive epizootic 
among white mice kept in a cage for experimental purposes. From 
October 7 to November 7, 31 out of 45 mice died. The cause of this 
outbreak was a bacillus named by Loeffler B. typhi murium. The inter- 
est of the writer was at once aroused by Loefler's publication, inas- 
much as the description made this organism seem closely related to the 
hog-cholera bacillus. A letter for a culture 

of this bacillus, remained unanswered. Some time after a culture was 
obtained from Krai ? s collection in Prague, which enabled the writer to 
study^he bacillus in comparison with the hog-cholera bacillus. These 
observations have made it certain thM B. tppM murium belongs to the 
group of hog-cholera bacilli, and that its virulence is much weaker than 
that of B. eholercz suis as most frequently encountered in outbreaks of 
this swine disease. 

The appearance of a spontaneous disease among mice led Loeffler to 
consider its application on a large scale in the destruction of field mice. 
He experimented with it on Arvieola arvalis and found that subcutane- 
ous inoculation of small doses of the culture proved fatal in a few days. 

* This organism belongs to the group of bacteria brought together bv Huppe 
under the name SeptiocBmia hmmorrhagica. One member of this group aud "its rela- 
tion to the other members has been pretty exhaustively described in the bulletin of 
this Bureau on the cause and prevention of swine plague (1891). 
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^Purt]ierniore ? field mice wliieli gnawed at ijie dead bodies of these inocu- 
lated mice died in eight to twelve days of the same affection. An 
extensive series of experiments with the same species led to the same 
results. .---A few individuals of another mouse (Mus agrarius) and of the 
common rat (Mus decumanus), tested in the "same way, showed them- 
selves refractory. 

In March of 1892 an extensive plague of field mice was reported 
from Greece,* and Loeffler was invited by the Government of that 
country to try his method on a large scale J li the grain fields of Thes- 
saly. On his arrival in Greece he fraud that the field mice differed 
slightly from the European Arvicola arvalis, and that they were even 
more susceptible: to B. typhi murium .-".than the variety he had been 
experimenting with in Germ any. The plan of campaign which he had 
laid out: beibrenand, and which he earned out successfully, was briefly 
as follows : 

Large quantities of culture fluid were prepared by making decoctions 
of oat and barley straw, to which 1 per cent peptone and one half per 
cent grape sugar were added. Numerous agar tubes were also inocu- 
lated. With this stock the infection was distributed by the use of 
small pieces of bread soaked in the culture fluid and in suspensions of 
the bacteria in water prepared from the agar cultures. This bread was 
placed in the "-openings- of the burrows. At the same time a number of 
field mice were inoculated and set free, in order that they might dis- 
tribute the disease. It was Loeffler's hope that after the infection of a 
certain number with the bread others would become infected from the 
dung of the sick and by gnawing the bodies of the dead. 

A few days after these preparations had been made it was reported 
that the bread had disappeared from the openings of the burrows, and 
a week later sick mice were seen in the fields. Loeffler had not looked 
for any decisive results until about four weeks after the infection. On 
his return home numerous messages announced to him the. success of 
his method. 

Since then only partial successes have been announced by some, 
while Loeffler f himself reports, in the main, success wherever the 
method has been properly applied. 

According to a recent British Parliamentary report,! the success of 
Loefrler's bacillus in Thessaly was regarded as very satisfactory by 
some of the Greek authorities and only partially so by others. The 
conclusions reached by the committee are as follows: 

-* * Kor have they been able to come to auy conclusion favorable to tbe adop- 
tion of Prof. Loeffler's method of destroying voles by means of bread saturated in a 
preparation of the bacillus typhi murium or mouse typhus. The personal investiga- 
tion made by the chairman and secretary in Thessaly (where in May, 1892, Prof. 
Loeffler was employed at the expense of the Greek Government to com bat the plague 
of field voles then prevailing in that country) convinced them that the favorable 
reports circulated as to the complete success of the experiments have not been j usti- 
fied by the results. In certain parts of Thessaly the voles were reported by land- 
owners and others to be as numerous in January, 1893, as ever they were. 

Your committee readily admit that, when used in a fresh state, the bacilliferous fluid 
is an effective, though somewhat dilatory, poison for mice or voles, and has this 
advantage over mineral poisons that, as has been proved, it is innocuous to human 
and other forms of life. 

It has also been reported by Prof. Loeffler that the Scottish voles sen tto him alive 

* Loeffler. Die Feldmausplage in Thessalien und die erfolgreiche Bekampfung 
mittels des Bacillus typhi murium. Centralblatt f. Bakteriologie, xn (1892), s. 1. 
t Centralblatt f. Bakteriologie, xrn (1893), s. 647. 

t Report of the departmental committee appointed by the Board of Agriculture 
to inquire into a plague of field mice in Scotland. London, 1893. Also, The Annals 
of Scottish Natural History, 1893, p. 129. 
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by instructions from your cotnmittee have been found as susceptible of the mouse 
typhus bacillus as their Greek congeners. But there are three objections which, in 
the opinion of your committee, render this method almost worthless, except for 
employment in houses, gardens, inclosed fields, Or other limited areas : 

(1) It is very expensive. The virus supplied to the Greek Government was paid 
for at the rate of 4s. a tube, containing --enough, .'when dissolved, to treat about 2 
imperial acres— a cost which in many instances would exceed the rent of the Scottish 
hill pasture. To this must be added the price of bread used in distributing the virus, 
which would appreciably raise the cost of the process. Thus to deal effectually with 
a hill farm of ? say , 6, 000 acres would entail an expenditure of from £700 to £1,000, 
making the remedy more costly than the evil, 

(2) Mouse typhus is not contagious ; it can only be communicated to those animals 
that will swallow some of the virus. The allegation thathealthy voles will become 
infected by devouring the bodies of the dead has not been satisfactorily proved. 
That Greek voles when in captivity have been observed to feed upon the corpses of 
their fellows hardly warrants the assumption that Scottish voles in a state of lib- 
erty will do the same ; and unless the disease were communicable from one animal 
to the other, it is not easy to see how the remedy could prove effective on extensive 
hill pastures. • • 

(3) The fluid loses its value in about eight days after preparation. Consequently 
much disappointment might ensue if, after a supply had been obtained, a fall of 
snow or wet weather were to interfere with its distribution over the land. 

The foregoing objections urgecl against the use of Loefner's method are 
considered in a general way farther on. Here we may properly clear up 
certain apparent difficulties raised by the committee hearing directly 
on Loeffler's germ. The cost per tube given by th e committee at $1 seem s 
exorbitant. The cost of materials for each culture tube, including the 
tube, can hardly exceed 10 cents, if we exclude cost of plant and salaries of 
employees. In case of a Government laboratory these already exist, and 
the cost per tube would probably not exceed the estimate above given. 
In short, the cost can not enter into consideration, as it is trifling in 
comparison with the benefits derived, if the method is at aD successful. 
The committee also state that the fluid loses its value in eight days. 
This can hardly be correct for B. typhi mitrium, as it is quite a hardy 
organism. A better estimate would be two or three weeks. 

Another bacillus has heen found recently, which perhaps may prove 
equally efficient.* This one has been led successfully to held mice 
^uirmeola arvaMs Pall.) and to house mice (Mm musculus L.). Mus agra- 
rim Pall, remained unaffected. The writer has had no opportunity to 
study this bacillus. The description given makes it probable that it is 
closely related to Loef3er 7 s bacillus and a member of the hog-cholera 
group. 

Quite recently experiments were made at the bacteriological station 
of Odessa, Bussia, with another organism ( YWrio Met8c}milcoici) 1 on 
Bpefmophile«, which are a great fleld pest in southern Russia, t The 
experiments were made on a limited number of ^permophiles iir cages. 
The animals succumbed in two or three days both to subcutaneous 
ifiCKiulation with culture fluid and to feeding with grain moistened with 
tke same. In one experiment the cages proved infectious after infected 
spermophiles had died and been removed. In some of the experiments 
the infection was evidently transmitted to those animals which had 
gnawed at the dead bodies of their comrades. The author wisely states 
that from these experiments it would be difficult to predict its success 
ou a large scale in the grain fields 

* Hugo Laser. Ein neuer fiir Versuehsthiere pathogener BaciUus ans der Gruppe 
der Frettehen-Schweineseuehe, Gentralblatt f. Bakteriologie, xi (1892), s. 184 ; xiil 
(1893) j s. 643. 

t W. Palmirsky. De Femploi du Vibrio Metschniliowi pour la destruction aes 
spermophiles. Archives des sciences biologiques, u, p. 497. 
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PuSSlBxLlTIES JJSTD LIMITATIONS OF THE METHOD. 



The most successful application of this method demands a virus 
which, after the primary distribution by man, is rapidly disseminated 
by the animals to be destroyed, and which leads to a widespread epi- 
zootic. Can this be attained f i There are certain diseases of animals 
and of man which spread with great foot-and-mouth 
disease^ etc. but of these diseases the nature of the vir us is still 
unknown It seems that, with the possible exception of u la grippe'* 
and Asiatic cholera, the more rapidly a disease is transmitted or the 
more certain and easy the infection the more elusive and difficult of 
recognitioh the virus. Hence we must content ourselves with the use 
of those known bacteria whose transmission is slower and which require 
direct feed in g or perh aps a woun d of the skin for infection . This is 
true of the bacteria thus far suggested as destroyers of anim als. They 
depend on infection of the food mainly and on mutilation of the dead 
body by gnawing, etc. If animals fail to do the latter, the only other 
means of dissemination left is the dung or excrement of the sick, and, 
unless the animals are very gregarious, infection under these circum- 
stances is not likely to be prompt. Such virus, furthermore, must be 
somewhat hardy arid live in the soil at least several weeks. 

The method is further more circumscribed by the fact that a certain 
bacterium will, in all probability, fail to be efficient with reference to 
more than a single genus or species. The marked difference in the 
degree of susceptibility to pathogenic bacteria of closely related species 
has been not infrequently the subject of comment in the course of bac- 
teriological research. Hence for each bacterium it would be necessary, 
first of all, to test in the laboratory all those species which are to be 
infected in the held. Th^ arvalis, A, agrestis 

(Scotland), J ..jA^Sunth^ri\T\i^m&\Y)^. Mus agrarius. and Mus decumanus. 
The nrst three were markedly susceptible, the others not at all. Our 
own species would require the same thorough test in order to determine 
accurately the degree of susceptibility. 

Another difficulty to be contended with is the uncertainty as to the 
permanence t)f the virulence of any given bacterium. If, as has been 
so frequently demonstrated by the Pasteur school of bacteriologists, 
the virulence of a given bacterium may be heightened by passage 
through some animals and reduced by passage through others, the ulte- 
rior effect of the virus in nature can be determined only after some 
experience. There may also be a gradual loss in pathogenic power, 
which all bacteria undergo under artificial cultivation, unless special 
devices are resorted to to conn ter act it. Th e culture of B. typh i murium , 
with which the writer has been experimenting, seems to have undergone 
attenuation. Loeffler reported successful infection of house mice after 
the feeding and inoculation of cultures The feeding failed to affect 
house mice here. How far this reduction in virulence will affect its suc- 
cess in field experiments remains to be seen. An attempt is now under 
way to restore the lost virulence. 

The most important aspect of this subject is the behavior of any 
microbe used for distribution over fields and pastures towards the 
larger domesticated an irnals—fowls, cattle, sheep, and swine. This 
phase was caref u lly taken into consideration by Loeffler, wh o pronounced 
his bacillus innocuous after testing a variety of domesticated animals. 
During the work in Thessaly several persons ate of the bread steeped 
in culture media without experiencing any ill effects afterwards. This 
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circumscribed pathogto^ is called for in the use of path- 

ogenic bacteria for wide distribution over the soil, makes the problem a 
very difficult one. A bacterium just virulent enough to kill mice may 
soon lose that virulencey while one more virulent, more likely to prove 
successful in exterminating small animals under most circumstances, 
will, in all probability, be dangerous to larger animals as well. 

It has already been said that B\ typhi murium belongs to the group 
of hog- cholera " bacilli, and may be classified as a weakly pathogenic 
variety of I?. cholerce mis. We do not mean to imply by this statement 
that the former is convertible into the latter, for there is no proof to 
support such a supposition. Still, this close relationship should not be 
Tost sight of wherever the culture is used, and any increase in infectious 
diseases among domesticated animals should be carefully watched for. 
Dur knowledge as to the possible increase in virulence of pathogenic 
bacteria in nature is as yet too limited to enable us to predict that an 
increase in virulence will uot take place. 

In the application of B. typhi muriim to infested fields the safest 
plan would be to restrict its use for the present to regions to which 
swine can not liave : access. Investigations made thus far in the study 
of the hog-cholera bacillus and its attenuated varieties do not warrant 
us to state that it is dangerous to animals other than swine, and yet 
the discovery of a variety of the hog-cholera bacillus in the vagina of 
a mare immediately after abortion * indicates that any assumption as 
to the exclusive susceptibility of swine to this group of bacilli may 
prove to be only the outcome of insufficient investigation. In this con- 
nection it may be of importance to suggest to those interested in this 
subject to make observations concerning the relative distribution of 
swiue diseases andvfield pests. Thus the virulent hog-cholera bacillus 
is regularly fatal when fed to gray house mice and rabbits. It is fatal 
to guinea pigs after subcutaneous inoculation. It is highly probable 
that it is fatal to many of the field peats. Is there any indication of 
this probability in those States where swine diseases are almost always 
present in mild or severe form T The presence of swine diseases pre- 
supposes the presence of pathogenic bacteria, among them the hog- 
cholera bacillus. The absence of field pests where their prevalence 
would be predicated on general grounds might furnish some suggestions 
more valuable than the results of laboratory experiments. 

The successful prosecution of this subject finally demands a careful 
study of all epizootics among the smaller wild animals which arise 
spontaneously. By such study it may be possible to obtain certain 
bacteria peculiarly fitted for the destruction of field pests, and to gain 
at the same time Important data ^br the elucidation of some of the 
many problems connected with diseases of the larger domestic animals. 
Such outbreaks are best studied by specialists on the ground - but this 
being often out of the question, the prompt shipping of sick or dead 
aniinals to; the laboratory, the latter kept as cold as possible on the 
journey, would ^greatly promote the ^progress of this work, 

"Bullet in No. 3 of the Bureau of Animal Industry, p. 53. 
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WORK CONDUCTED IN THE I BIO C HEMIC LABORATORY. 

By E. A. Die Schweinitz, Ph. D. 
TUBERCULIN TESTS. 

In accordance with the line of work indicated in the report for 1892 v 
large quantites of tuberculin and mallein for use in testing tubercu- 
lous cattle and glandered horses have been prepared in this laboratory 
aiid either used by the Bureau or distributed to the different States. 

Several tuberculous herds have been tested with the Bureau tuber- 
culin in the District of Columbia, as well as herds in Kew York and 
New Jersey, and the results have been satisfactory. The injections, 
temperature records, and autopsies were made by Dr. Smith and his 
assistants, , and the records of these will be found in connection with his 
report. 

A discussion of the value of tuberculin is not necessary here, as this 
has been too thoroughly demonstrated by experiments to need defense* 
" As; indicated in the report of the Secretary, with certain national legis- 
lation and State cooperation tuberculosis in cattle can be brought 
under control and perhaps eventually exterminated. 

Some of the States have already entered upon an active crusade 
against tuberculosis, and the Bureau has recently arranged to send to 
the board of health of Few York enough tuberculin for injecting 400 
cattle per month. Considerable quantities of this have also been sent 
to the boards of health of Minnesota and Pennsylvania and other 
States. 

The tuberculin of this Bureau is thoroughly tested upon animals 
before being. sent out for use. Its manufacture is carefully conducted, 
a glycerine beef broth having been mainly used so far for the. culture 
.fluid, which, however, will probably shortly be replaced by the use of 
a peptonized artificial salt culture. 

The careful use of tuberculin upon man has demonstrated that it has, 
when administered by skillful hands and with the due observance of 
proper sanitary regulations, decided curative properties; not so pro- 
nounced and rapid as indicated by the extravagant claims and. expec- 
tations in^ it was first introduced, but sufficient to make 
it a valuable addition to the physician's list of remedies. Upon ani- 
mals, also, tuberculin has some curative effects, the extent of which 
has-not as yet been fully determined. The use of tuberculin in repeated 
tests of herds has, therefore, a tendency to arrest the development of 
incipient cases rather than to assist the progress of the disease, as 
some writers have suggested. Attempts to effect a cure in this way 
are not recommended, as the expense would be considerable and the 
result doubtful. It is far better to remove the source of danger by 
killing the animals. Any regulations, however, which look to an extinc- 
tion of the disease must be coupled with rigid sanitary regulations for 
the destruction of the carcass and disinfection of the stalls, buckets, 
and the like which could have been contaminated by the diseased 
animals. 

GLAKDEES. 

The best way to determine the value of a remedy or drug is to place 
it for use in a number of different hands in widely distributed districts, 
and then collect and collate the results which have been obtained. 
Aft 93— 11 
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Since the publication in November, 1892 (American Vet, Review), of 
the experiments wdueh bad been conducted by the Bureau of Animal 
Industry with mallein for tbe diagnosis of glanders, this product has 
been prepared in quantity in our laboratory and sent by request to 
24 States— south to Texas, west to California, north to Maine, and east 
to Virginia— and by special request-to Manitoba, Canada, and the West 
Indies, The quantity bas be^u sufficient for testing a large number of 
horses. Directions for using the mallein and blanks for recording the 
results were forwarded with each bottle. The amount injected was one 
cubic centimeter, 

/•■'"Reports have been received covering several hundred cases. Of the 
entire number only one case was considered doubtful; that is, gave a 
result which did not prove conclusively whether the animal was dis- 
eased or healthy, and this was due to carelessness in the experiment, 
Xhv Torrance, of Manitoba, Canada, and Dr. Francis, of Texas, have 
reported the largest number of tests. The tabulated reports of Drs. 
Torrance, of Canada, Ford and Wheeler, of Few Orleans, Graham, of 
Minnesota, and Hailett, of Pennsylvania, with the accompanying notes, 
will serve as ^a fair type of the reactions with mallein and the condition 
of the animal in general. 

The injections of the healthy animals caused a slight rise of tempera- 
ture, never, however, over 2-5° F., the limit of possible rise in a 
healthy horse; and the want of accompanying reactions proved the 
absence of disease. 

In several -instances the horses examined were very valuable animals 
and apparently in perfect health. They were injected with the mallein 
simply because they had been allowed to come into contact with diseased 
animals. The injection caused' a m rise of temperature and con- 
siderable oadema at the point of inoculation, indicating disease. The 
post mortem examinations confirmed this diagnosis and revealed latent 
.glanders. In the incipient stages of the disease, therefore/before it 
could be detected .by the ordinary methods of diagnosis, but while the 
animal is in a condition to communicate the disease to other animals 
as well as man, the mallein is of inestimable value. In this connection 
the case reported by Dr. Ward is of particular interest. 

Last fall a workman was brought to the Johns Hopkins Hospital, suf- 
fering and linafly dying from a malady which proved to be glanders. 
At first the way in which he had become infected could not be deter- 
mined, but finally it was learned that he bad been working with a horse, 
troubled with a slight nasal discharge. Otherwise the animal appeared 
well/ An injection of the mallein indicated glanders, and this diag 
nosis was proven by the autopsy. Had the mallein test been made at 
an earlier date the horse could have been condemned before any harm 
was done. The lack of knowledge of the danger to which the workman 
was exposed was ratal. Cases of a similar nature are by no means of 
an uncommon occurrence, and as glanders is almost invariably incura- 
ble, too much /stress can not be laid upon the care which should be 
observed in handling suspicious animals. 

Some newspapers have erroneously made the statement that mallein 
is exceedingly dangerous. This is a mistake. Small quantities iuj ec ted 
produce no harmful results in healthy animals. The germs have been 
removed in the preparation of the mallein, and the latter is no more 
dangerous than many other drugs, The only danger in connection with 
mallein is that to which those who prepare it are exposed, and thi> is 
reduced to a mini « uai by care. Several deaths of scientific men in 
handling the cultures of tlie bacillus mallei have been reported, due 
to some oversight on the part of the operator. These fatalities go to 
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show that the preparation. of the mallein sBould be conducted, with the 
utmost precaution and care and only where the best facilities for such 
Work exist; - 

It may be of in terest here to refer to the results obtain ed in the cul- 
tivation ®f the glanders bacillus upon media containing in solution 
mineral salts and glycerine only, The glanders bacillus grows in such 
a liquid* fairly well, and as there are present in solution no albuminoid 
substances, whatever is extracted from the culture alter growth can be 
looked upon as a true product of the germ. From such cultures we 
have prepared a mallein, which, so far as we have been able to test, 
gives results as satisfactory as those secured with mallein prepared 
from beef broth, From this artificial mallein we have obtained an 
albuminoid substan c< i and a crystalline substance which responds to 
a number of alkaloid tests. A more complete description of their chem- 
ical properties we will give later. They, however ? are clearly waste 
products of the germs, built up and elaborated by the germ from the 
elements in the solution. They are not simply albuminoid substances 
which have undergone some change under the action of the germ, but 
are distinct products of the life of the germ, and would be compared 
more properly with the albuminoid matter built up in the animal body 
an d i ts excretions. 

In the Archives des Sciences Biologiques, L ? Institut Imperial, St, 
Petersburg (Tome i, No, 5, 1892), is given a review of the experiments 
upon the preparation and use of mallein in different countries. ; The 
results have been uniform, and the mallein proved to be a valuable diag- 
nostic.: 

Dr. Theo. Kitt gives a review t of the experiments conducted in 
France and Germany upon very large numbers of horses. The test on 
the largest number of horses — about 6,000, the property of one of the 
transportation companies of the city of Paris— was made by Dr. Nocard, 
one of the ablest veterinary surgeons of France. Several hundred of 
the horses that responded to the test were killed, and in all either 
advanced lesions or the primary stages of the disease of the lungs were 
disclosed by the autopsy. 

- Some few cases have been recorded in France where an animal that 
had not reacted exhibited glanders lesions on post-mortem examination, 
It is a well-established fact that in some instances glanders will cure 
itself spontaneously or is susceptible of treatment. In these cases the 
old, broken-down tissues wdl remain, inactive, however, and harmless, 
as the source of infection— the germ— is dead or attenuated. In the 
animals above referred to such was found to be the case, and guinea 
pigs were not affected by an inoculation with the diseased tissues, show- 
ing that the source of infection was dead. 

This is a point which has been often overlooked, especially in the 
examination of tuberculous cattle. The fact that a tuberculous lesion 
is found in an animal that has not responded to the tuberculin test 
does not necessarily show that the disease is in an active condition. It 
must be proved by inoculations upon guinea pigs that the agent of 
infection is still present and active. On the other hand, if an animal 
has responded to the tuberculin test and does not show lesions on 
autopsy, unless this examination has been exceedingly thorough, one 
can not conclude the disease to be absent, as it is possible that the 
infectien may be present without the disease being sufficiently advanced 
for noticeable lesions to be tbrmed, 

* New York Medical Journal, March 11, 1&93. 

t Monatshefte fur praktiachb Thierueilkuude, iv bd. t 11 lift., 1893. 
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In the use of mallein, also, care must be observed in the autopsy ot 
doubtful cases, Nocard reports an instance where the animal did not 
show the least sign of disease. Submitted to the mallein test the reac- 
tion was marked, sho win g ri se of temperature of 4'5° F . The autopsy 
revealed only smalt doubtful tubercles in the lungs 5 otherwise the ap- 
pearance was normal; but a very careful examination of the lungs 
showed deep-seated ulceration characteristic of glanders. 

In the use of mallein cases that give a decided reaction and are 
suspicious may be safely destroyed at once. Others that are only sus- 
picious should be isolated and submitted to the mallein test three times 
successively, with an intermission of a week or ten days each. If, then, 
they have not shown the characteristic reactions, they can be safely 
con sidered well, \Vhile mallein can not be pronounced an infallible 
test to be used alone without taking into consideration other sy mp- 
toms, it is an invaluable addition to the list of diagnostic means, and 
its great value lies in the possibility of detectin g incipient cases of dis- 
. ease, and thereby avoiding its communication to other animals and. 
men ; and consequent loss of life and valuable property. Coupled with 
proper regulations for disinfection, we may" see the time at no tlistant 
day when glanders will be very rare or unknown, and will be referred 
to as a very dangerous disease that at one time caused great loss. 

The following notes were attached to the cases reported by Drs. 
Torrance, Ford and Wheeler, Graham, Hallett, and Kurtz : 

Experiment l—By Drs. F. B. Ford and Wheeler, New Orleans } La, 



Mule, healthy, No. 1. 


Glandered, Xo. 2. 


Healthy, Xo. 3. 


Glandered 
JSTo. 4. 

Tempera- 
ture. 


Date. 


- . ■ . 
:-. rime. 


■ Tern- :■ 
pera- " 
ture* 


Date. 


Time. 


. Tem- 
pera- 
ture. 


Date. 


- Time. 


Tern- - 

pera- 

tare. 


Before injection. 








Apr. 19 


1 0 a. m 

0 p. m 


100 
300 "4 


Apr. 23 


3 p. m ..... 


90 1 101-6 
















Apr. 20 






'" - ---- 


A fter injection. 


Apr. 20 
Do .... 

■■Do..-':". 

Do.... 
Do.... 
1)0...: 

i)cr. ... . 
Do.... 

Apr. 21 
Do.... 
Do... 


9 i 30 a. m. . 
11 : 30 a. in. 
1:30 p.m. . 
3: 30 p.m.. 
5:30 p. m.. 
7:30 p. m.. 
9:30 p.m.. 
11: 30 p. in 


100 
100 
- 100 
101 '2 
102 
101-4 
101 -4 


...do .... 
.. .do .„ ■. 
...do .... 
...do.... 
...do.... 
...do .... 
...do .... 
do .... 


9:30 a.m.. 
11:30 a. in. 
1:30 p.m.. 
3: 30 p. m . . 
5 80 p.m.. 
7:30p.m.. 
9 :30 p. m... 
11:30 p.m 


99 '6 
100. 
100 
101 '2 
101-4 
103 -7 
104 


Apr. 29 

... do 

...do.... 
. . .do . .. . 
...do.... 
...do .... 

. . .do 

...do .... 


10:30 a. m . 
12:30p.m. 
2:30 p.m.. 
4:30 p.m.. 
6 : 30 p.-m. . 
8:30 p.m.. 
10:30p.m. 


99 4 

100 
100 
100 
100 
100 
100 -2 


102 
102 *2 
102*8 

102 *8 
103-2 

103 -2 
103 4 


Slight aw 
7:3.6~a, in.. 

12 in 

7 p.m..... 


jlling. 
100 -8 
100. 
100 *2 


Apr. 21 
...do 
...do..... 


Large sw 
7:30 a. m.. 
12m ...... 

7 p. m 


ailing. 
101 -9 
102-1 
100-6 


Apr. 30 
...do 
...do .... 


8:30 a.m.. 
1:30p.m.. 
0 : 30 p. m. . 


99 

99 -6 
100 


Swelling. 
103 
103 
103 -6 



No. ./. — This was a perfectly healthy mule, and, while it showed a very slight reac- 
tion and swelling, it was not diseased. It served as a control test for No. 2, which had 
been exposed to glanders and had enlarged submaxillaries, tubercles on the nasal 
septum, and a slight nasal discharge. The post-mortem revealed marked pulmonary 
glanders with tubercles in every stage. This horse had been the cause of the death 
of seven head of stock. No. 3 served as control animal for No. 4. The mule No. 4 
was in the same stable as No. 2, and showed discharge at the nose and ulcers in the 
septum. Three days alter injection the animal died and ulcers appeared over the 
surface of the body, : 
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Experiment II. — By Christopher Graham, St. Anthony's Park, Minn. 



Not glandered, No. 1. (Before injection.) 



Date. 



Time. 



Tempera- 
ture. 



Not glandered, No. 1. (After injection.) 



Date. 



Time. 



Tempera- 
tare. 



1893. 
Apr. 15. . .. . . 

Do ....... 

Apr. 16.. 

Do. 

Do 

Apr. 17 

Do 

Do 

Do ....... 

Do 

Do 

Do . 

Do 

Do 

Apr. 18.......,, 

Do...... 



5:30 p.m.. 

9 p. m 

7 :30 a. m . . 
12 m 

10 :30 p. m 
6 a. ni . 

8 a. m 

10 a.m.... 
12m ..... 

2 p. m 

4 p. m. .... 
O p. m . — 
8 p. m. — 
10:30 p. m 

6 a. m . 

8 a. in. . ... 



101 
101 
101-5 
101 
101 -5 
101 
101 -5 
101 -5 
101-5 
101-5 
101 -5 
101 1 5 
101 -5 
101 -5 
101 
101 -4 



1893. 

Apr. 18....... 

Do...... 

Do ...... 

Do 

Do ...... 

Do 

Do .... . 
Apr, 19. 

Do 

Do 

Do 

Do 

Do ...... 

Do ...... 

Do ...... 

Do ...... 



10 a.m.. 
12 m 
2 p. m... 
4 p. m. ... 
6 p. m. . . 
8 p. m . . . 
10 p.m.. 
6 a. m .-. . 



8 a . in . 

10 a. m.... 
12m ...... 

2 p. in 

4 p. m 

ti p. m 

8 p.m. — 
10:30 p. m. 



101 -2 
101 
101 
101 4 
101 -4 
101 *4 
101 
101*4 
101 -2 
101 
101 
101-4 

/ 101 "4 

101-4 
101 -4 

,101 -_ 



No. 1. — Tliis was an imported animal suffering with chronic grease and had en- 
larged lymphatic glands. 

Experiment III. — IV. JL I failed., Oswego, Pa. 



G-landered No. 1. 


Glandered 
No. 2. 


Healthy 
No. 3. 


Healthy 
No. 4. 


Date. 


Time. 


Temperature. 


Temperature. 


Temperature. 


T emp er ature.. 


Before injection. 


1893. 

: Do 

Do 

January 20 . . .... ... — .-. . . 

Do ...... ...... .......... 

do ".".:;.."!"■" 

Do ...................... 

Do ...................... 


8 a. m . . . . . . 

12 m... ..... 

5 p.m 


98-7 
100 
100 


100-5 

102 
102 


100^ : 
.100-5 
100 


- 100 

--- 100 
100 


After injection. 


9 a. m. ...... 

1 p.m....... 

3 p.m....... 

8 p. m ... 


99 -5 
102-5 
102-5 
105-7 
105 -2 


100 -5 

101- 1 

102- 2 
103 
104*1 
104 -1 

Large swell- 
ing. 

. . 104 


100 I 100 
100 ! -100*7- 
100 -7 ! : 100 -7 
100 | 100 




Large swell- 
ing, 

9 p. m 


Normal 


No swelling 
Normal 


Swelling for 
1 we o k ; 
cause un- 
known. ■ 

Normal. 



No'.- 1.~ This horse was in good condition, but sho wed a glanders reaction. No. 2 
had a slight mucous discharge from the nose and was a suspected case. Nos. 3 and 
4 were both healthy. 



Experiment IV.— By Dr. Kurtz, Appleton, Wis. 

No. 1. — This was a bay stallion, standard bred, 6 years old, which had a gluey 
discharge from both nostrils, an occasional xjough, with a tender hard swelling 
between the j aws, and ulcers of the mucous membrane of the nose. Its appetite and 
general life were good. The injection of the malic in caused a rise of temperature of 
44°, a swelling on the neck 10 in. wide and 14 in. long, with a loss of appetite. The 
swelling on the neck was so hard and tender that the animal was unable to move its 
head up or down for two days. The swelling persisted up to the time that the 
animal was destroyed, which was about five days after the injection. 

No 2.— This was an 8- year old sorrel gelding/ which had a slight discharge at the 
nose, and the right hind leg slightly swollen. Otherwise it was apparently healthy. 
The injection of the mallein caused neither swelling nor other inconvenience. Dr. 
Kurtz adds that the tests with mallein were very satisfactory and that he considered 
its use important and very reliable. 
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Exj'F.uimext V. — By F. Torrance, Brandon, Manitoba, Canada. 



(ilanu»?rod No. i. 



ITeaJthv 
No. 3. 



Not glnn- 

der-ed N-o. 3, 



Dnte. 



jTeniperatu re. Temperature. Temperature, 



Before injection. 



January 24. . 
Do. 
Do. 



11:30 p. m. 



Jan am y 25 10 a. m. 



Do. 

Do, 



4:3!) p. m... 
9:30 p. in... 



101 

100 '3 ! 
100-4 

99 
101 

101 -2 ! 



100-2 | 
101 - | 
100 "2 j 
100 "A . 
100 -8 ! 
100-8 I 



100 -2 

101 *8 
100 -8 

99 -6 

100 -4 

100 *8 



1_ 



After injection. 



Jan mm: 26 . ...... ... . . 

Do 

;>o 

Do 

Do 

Do 

Do 

Do . 



8:15 a. n 
10:45 a. i 
12:4a p. 3 
2 -15 j>. n 
4:45 



January 27 ; . , . . 

1)0:.:..: 
Do...... 

January 28 ... . 



p. in . . 

.: b -Ait p. Ill - . 

.j 8 :4 ft p. m. 

. 10 :45 p. ill . 

. 10 a. in 

. ! 4 p. m 

.j 8:30 p. m.. 



101 

101 • 

102 • 

103 • 

105 • 

104 • 



101. 
102 
103 
102 



101 
100-8 
101 
101 -o 
101 -8 
101 '2 
101 -8 
101 -6 j 
V ery slight | 
swelling. | 
1014 j 
101 -4 I 
101 -2 I 
100*2 i 



90 
09 
10 J 
101 
101 
101 
101 
101 

No SVrolliiSJ: 

101 
100 
101 



Healthy No. 4, 



; 1803. V 
February 23 . 

Do;:,,... 



February 24 . 
Do L . . . : 
Do... ... 

Do....... 

Do 

Do 

Do 

Do 



Time. 



11 a. m 

10 :30 p. in. 



February 25 .. 

Do.:..... 

Do .. 

February 26 .. 



ea.ra . . 
10 a. m . 
12 m .... 
2 p. in. . 
4 p. m . . 
6 p, in... 
8 p. ui. . 
10 u.m. 



I 

10 a. m 

4 p. m j 

8 p. hi I 

12 m ! 



Tem- 
per- 
ature. 



100-2 I 

100 



98 -8 
9:i -0 

99 -0 
99 -4 ' 

100 
100 -4 
100 -2 

9!) -8 
Very 
slight 
swell- 
ing. 

99 -4 

99.4 
100 -2 

99-4 



Glan- 
ders, 
No. 5. 


Gian- 
«'ered, 
No. 6. 


Gian- 

derod, 
No. 7. 


Glan- 

derod. 
No. 8.' 


! 

No.V. I- 0 ' 10 " 


•••*» , 


Tem- 
per- 
aim re. 


Teni- 
per- 
at ore. 


Tem- 
i:ev- 
a-ture. 


Tem- 
ature. 


Tern- j Tem- 
per- por- 
ature. ! ature. 


Tern- Tem- 
per- per- 
ature. ature. 



Before injection . 



100 -o 

j 100-0 


101 4 
101 '4 


100 -8 

100 


ioo-8 ; loi 

100-8 ! 100-4 

! 


102 -6 
102 -2 


102*8 
101 -6 


102 

102 


| A fter injection. 



.100 
101 

101 -2 

102 -2 
104 
104 
104 -4 

103 -0 

Swell- 
ing. 



104 

103 
103 
102 
101 



100 -4 

102 

102-4 

102 -4 j 
193 -4 I 
104 | 
104 I 
104 ! 

Largo 
swell- 
ing. 

104 

103 -8 
103 b 
103 -4 



98 '8 

101 '4 

102 -8 
103*6 
104 '6 
104 -6 
104 '4 
104-2 

Swell - 



103 
103 '4 
101 -8 

101 -2 



99 -8 
100 

100 *fi 

101 -4 
103 -4 

103 -8 

104 -0 
104-8 

Very 

largo 
swell- 
ing. 
103 -8 
103 -4 
102*8 

102 -0 



100'4 | 
I 101 

I 101 -8 ! 
: 103 

103 -6 1 
I 104 '2 j 
j i04-4 j 
| 104 | 

| Swell- j 

j in £- ! 

104 -8 | 
104-4 
103-6 
102-2 ! 



101 
.102 -2 
103 
102-6 
103 -G 
103 « 
103 -2 
102 

La rgo 
swell 
ing. 

102 
103 
1U2 4 

101 -8 



101 '4 
102-4 

. 102 '8 
103 
303 
102 
102-8" 
102-4 

Swell- 
ing. 

102 

102 -6 
102 2 
101-4 



102-2 

102 -8 
101 -4 
104 '6 

101 -4 
102 
102'4 

102 *4 

No 
swell- 
ing. 

102 

102 -4 

103 -a 

102 

102-2 

101 
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Experiment V. — By F. Torrance, Brandon, Manitoba, Canada— Continued* 



Not glandered, No. 13. 



Date. 



Time. 



! Temperature, 



Before injection. 



Not glandered, No. 13. 



Date. 


Time. [Temperature. 


Afte r injec ti'm. 


1893. 


12 m ........ 


102. 2 

102. 2 

102.2 

102 4 

102.2 

101. 6 - 

10 1. No swell- 
ing ; had 
strangles. 

101.4 


Do . . 

Do : 

Do 


2 p.m...... . 

6 p. m 


Do 

Do ......... ... 

Do „ 

March 4 


8 p. m...... . 

10 p. m: 

11 :30 p.m... 

10 a. m. 



Feb. 27... 
-Feb, 28. - 
Mar ch 1 . . 
Do ... 



6 p. m... 
, ..do ... 
11 a. m . . 
6 p. m.. . 



103.8 



101 
102 



After injection. 



March 3 

Do .... 



Ba.m ! 102 

10 a.m...... I 102 



/No. 1\— This animal was an aged stallion in fair condition that had enlarged : sub- 
maxillary glands and nasal discharge for some time. There was, however, no his- 
tory of contagiou. The injection showed the animal to be glandered. 

No. 2. — This control, a working mare, was in fair condition, and did not respond 
to the injection. 

'.No. «?.-— An-aged mare in poor condition had enlarged, nodulated submaxillary 
glands and a sticky nasal discharge. The result of this injection was negativey but 
there had been no history of contagion. 

No. This was an aged, healthy sorrel mare. 

" No. 5. — Was an aged mare which had had enlarged submaxillary glands that had 
opened and discharged, but no nasal discharge. Two hours after the injection the. 
mare had cold and rigors ; was dull and off feed for two days. 

'.No. 6. — Was an old sorrel gelding, apparently healthy, which had some time before 
been troubled with sores on its legs that healed. After the injection the animal was 
dull and off its feed for two days, giving also the other characteristic glanders reac- 
tions. 

No. 7. — This case was No. 1 reinjected. 

No. 8. — This was a bay colt which some time before injection had enlarged sub- 
maxillary. glands, but at the time of injection was apparently healthy. The "reac- 
tion would v indicate that the animal was still diseased. V 

No. 9. — This was a yearling filly, apparently healthy, but gave a decided reaction. 

No. 10. — This was a black colt, about 9 months old, which had a few farcy ulcers 
on leg and flank. 

: No. 11. ~A sorrel colt, 1 year old, which wa.s affected with glanders and farcy. 
The post mortem revealed glandered nodules in the lungs, a caseous abscess in the 
bronchial glands, and extensive ulceration of the nasal septum. The temperature 
of the animal was high before the injection. 

: No-. This was a bay mare affected with pneumonia of seven days' standing. 
- No. 13'.-— This ^ was a sorrel filly affected with strangles, and had some nasal dis- 
charge and swelling of the submaxillary glands. The temperature here again was 
too high before the injection for the latter to be of use. 

T wo cases of mild farcy were taken to the station of the Bureau about 
a year ago and treated by repeated injections of maliein. They both 
apparently recovered. The one ease, however, while outwardly well, 
still responded to the maliein test, was killed and found diseased. The 
other animal does not give any reaction with maliein, and is in use and 
quite well. There are also some other cases on record where the ani- 
mal s appeared to have recovered after the inj ection of the maliein . It 
is, howe ver, far better to exterminate the disease than to wait for a pos- 
sible cure. 

When we take into consideration the fact that the disease can readily 
be contracted by man from the horse and is practically incurable, and 
that one diseased animal may communicate it to a large number of other 
valuable ones, the Imp&rtance of preventive legislation is at once appa- 
rent The disease is readily communicated by means of the nasal secre- 
tions, so that the promiscuous use of water troughs, stalls, and buckets 
is d angerous, and the coughing of a horse may serve to carry the infect- 
ing material to man and other horses. 
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. MISCELLANEOUS INVESTIGATIONS. 

In connection with the investigations of the cornstalk disease a 
number of examinations of cornstalks have "been made, with the detec- 
tion, however, of no poisonous alkaloid. 

At the request of the Division of Botany, 'an investigation, of the 
plant Artemisia tridentata, the sagebrush of the /western plains, was 
begun. This, the Chief of the Division of Botany informs us, is used very 
largely by the natives as a febrifuge. A preliminary examination has 
revealed the presence of an alkaloid, a volatile and nonvolatile oil, and 
several gums in considerable quantity, so that a more extended study 
has been undertaken with the intention of determining the physiolog- 
ical effect of the alkaloid and other products and their possible prac- 
tical use. 

The subject of the milk and butter ferments, which give to butter 
their agreeable or bad tiavor, has been pretty well studied in Denmark, 
and the best brands of butter there are made with the use of the fer- 
ments upon sterilized milk -only which will produce the desired tiavor. 
In this country Conn, of Connecticut, has also isolated a number of 
different germs which also, in their action upon milk, give butter of a 
desirable flavor. 

: - As the action of these ferments is to produce, just as in the case of 
pathogenic bacteria, chemical products, which products impart to the 
butter the peculiar flavor, experiments have been begun to isolate, 
study, and, if possible, prepare synthetically some of these substances 
with a view to their practical use. 

. As an easy way of removing and destroying the ticks upon {Southern 
cattle is exceedingly important, as these parasites are so intimately 
related to Texas fever, we have had tested at the station a number of 
different sheep dips and -disinfectants which are so widely advertised 
and recommended. The ticks were placed on the cattle and then the 
infected surfaces washed with the solution. None of the materials used 
; were satisfactory. The list included thyrno-eresol, creoline, Quibble's 
sheep dip, fernoline, sodium sulphite, sulphuretted hydrogen, Hay- 
ward's sheep dip, k:erosene, and gasoline. Dr. Francis, of Texas, 
reports the successful use of kerosene, but our results were not satis- 
factory, and we must search for a more reliable substance for the 
destruction of the parasites. V; : 

Other routine analyses have been made, and some time was devoted 
to the preparation of an exhibit for -the World's Fair, indicating the 
line of work of this laboratory aud its "practical application, especially 
to tuberculosis and glanders. 
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WORK OF THE DIVISION AT THE WORLD'S FAIR. 

ARRANGEMENT OF LABORATORY APPARATUS AND FIXTURES. 

An attempt was made at the Columbian Exposition in Chicago to 
exhibit the work of the Division of Chemistry in a practical way. There 
is little of interest in a chemical exhibit which shows simply apparatus 
and chemical appliances without in any way portraying chemical work. 
It was believed that the most valuable method of showing to the people 
the utility of an exhibit of this kind would be by having chemical work 
in progress. In the arranging of the apj)aratus, therefore, this end was 
kept in view, and some difficulty was experienced in so arranging the 
fixtures and apparatus as to secure a pleasing exhibit and at the samB: 
time not interfere with practical work. Nevertheless, the idea of an 
exhibit was not abandoned as such, and an attempt was made to so dis- 
pose the apparatus that the part of it which was not in use should at 
all times be open to the inspection of the public. These conditions 
made the arrangement of the laboratory for the double purpose a matter 
of considerable study. 

The Ayork tables of all descriptions were arranged with a view to the 
provision of a large amount of storage room. They were covered with 
tiling and painted white and finished with an enameled surface/ Each 
of the analytical tables was provided with a large number of gas con- 
nections, water service, etc. 

Among the special features of the laboratory was a complete outfit 
for use in the analysis of sugar beets for purposes of seed selection. 
This apparatus consisted largely of special rasps for removing and 
pulping a portion of the beet for analysis. Apparatus for the analysis 
of beets for manufacturing purposes was also exhibited. 

The apparatus for the examination of ordinary agricultural products 
was also complete, and represented the most modern forms adopted for 
this purpose. 
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— PRACTICAL TESTS AND ANALYSES. 

The practical work which was accomplished during the continuation 
of the World's Columbian Exposition was as follows: 

Sugars.— The number of samples of sugar analyzed for the jury of 
awards was 454. The examination consisted solely of the polarization 
of the sugar for the purpose of determining its saccharine value. The 
judges of awards based their decisions largely on the results of this 
polarization. The sugars examined consisted not only of those of 
domestic origin, including cane, sorghum, beet, and maple sugars, but 
also foreign exhibits from every sugar-producing territory. 

Whiskies, brandies^ etc.—- A large number of samples of whiskies, 
brandies, and liquors was also analyzed for determining their per- 
centages of sugar and alcohol; 

01 he oils.— -Oh ve oils of foreign an d domestic origin, numbering in 
all 128, were- examined .-to/determine their purity. 

Ttmmn,~—-¥i)v the determination of the tanning value of the various 
materials exhibited for that purpose, many samples were analyzed and 
the percen fea ge of tan n in t herein a ecur a tely determined . 

Baking powders.-— All the baking powders and - so-called yeast pow- 
ders on exhibition were also analyzed and the percentage of leavening 
power determined, and this analysis was used as the basis of the 
awards. 

Hops. — All the samples of domestic and foreign hops were also sub- 
jected to a careful eheinieal analysis to determine their percentage of 
extract given up to etlier and alcohol, the percentage of moisture 
which they contained, and their total percentage of nitrogen. These 
data were also used in making the awards in this class by the jury. 

Cereals,— The most laborious analyses m ade, bow ever, were those of 
the cereals. In all 532 samples of cereals and cereal products were 
exam ined. Th e analysis consisted in the deter min ation of the moist- 
ure, ash, nitrogen content, percentages of oil and indigestible fiber j the 
digestible carbohydrates being determined by difference in the usual 
way. Based on the data obtained by analysis, the food values or nutri 
tive values of these samples were calculated. In this calculation the 
relative value of the diHereiit nutritive principles was fixed as follows : 
The starch a.nd soluble carbohydrates were represented by a nutritive 
value of 1 ; the fats and oils by a nutritive value of 2.5, and the albu- 
minoids, obtained by mul liplying the percentage of nitrogen by 0.25, 
by 2.5, The total nutritive value of the cereal was calculated on the 
above basi s. The folio win g m ay serve as an examine : 

Xet a sample of wheat have the following composition : 

- . - . ^ Per cent. 

Water „ 7*54 

Ash "1-81 

Gu .................. . 2-29 

Fiber 1 -64 

Albuminoids . . „ . . . .................... .......... 12 *53 

Starch and soluble carbohydrates 74*19 

The relative nutritive value of this wheat would then be — 

74 -19 X 1*0= 74 19 
2 -29 X 2-5 = 5-73 
12-53x2-5= 31-33 

Sum..., Ill -25 

The data obtained in the analyses of the cereals on exhibition will 
prove of great value in fixing ^ standard of excellence tor the cereal 
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products of all quarters of the world.: It is to be presumed that the 
cereals on exhibition re the best products of all countries. 

Qf the samples on exhibition only the very best were select ed by the 
judges for chemical analysis. hfc is therefore but just to assume that 
the data obtained in thtse analyses represent the very best that can 
be furnished by each particular country. It is believed, therefore, 
that a detailed report of these analyses will prove of the greatest 
interest to agricultural chemists throughout the world, and it is the 
intention to make such a report as soon as possible. 

Artificial colors.— Examination was also made for the jury of awards 
of the ai'tifieial colors used in butter and cheese. Most of these, as 
would be expected, were annatto ground in oil. Some of them/how- 
every were found to be colors 0f aniline origin, probably tropaeolin. 
The use of annatto in coloring butter aud cheese is in most countries 
permitted by law, but the use of other coloring matter of doubtful 
hygienic effect is something to be discouraged. In all cases it was rec- 
ommended that no award be given to butter colors other than those 
composed of annatto. 

i>e#r£, and 
stouts which were on exhibition excited perhaps more interest than 
any other series of analyses undertaken at the World's Exposition/ 
The great rivalry between leading brewing firms created a widespread 
interest in the results of the work. The awards which were made on 
the exhibits of malt liquors were based partly on the judgment of the 
jury :of experts and partly on the results of the chemical analyses. 
Inasmuch as there has been widespread comment made upon the 
methods of analysis employed, it has been thought wise to give in 
brief a resume of them. In doing this it has been found desirable to 
add the results of some special experiments, made since tha closing of 
tb e Fair, to d etermine th e chemi cal composition of beers of known origin . 
These beers were brewed on a small scale in the laboratory, so that we 
were absolutely certain of the materials of which they were composed. 
As will be seen, the general result of this examination shows, with one 
or two exceptions, the entire validity of the basis of judgment employed. 

In the preparation of the samples of beers of known components no 
attempt was made to produce an article which would be equal as a 
beverage to the beers of commerce. Indeed, it was well understood 
that such an attempt would be in vain. 

The expert treatment of malt and its substitutes necessary to produce 
a sparkling and attractive beverage can be secured only in commer- 
cial or model breweries. The object we had in view, however, was 
fully accomplished by the experiments, as it was the chemical and not 
the commercial character of the beers which was to be investigated. 

BEER ANALYSES FOE JUEY OF AWARDS, 

The analyses of domestic and foreign beers made by the Division of 
Chemistry for the jury of awards at the Columbian Exposition are val 
uable in helping to fix a standard for the judgment of fermented 
liquors; The following standards were fixed in advance for the ehenV 
ical tests : : ' r. 

Alcohol — 

For beers ....... , .. .... ...... . .. ... ...... 3 to 6 per cent 

For ales, porters, etc. ..... .... 5 to 9 per cent 

Albummoio's— - 

Minimum per eeritage for malt products . . . . . . . . . — - . — — . - . . - . O. Ft rwer c&m 
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Ho limits wore fixed for asb. extract and polarizing bodies, Where 
the alcohol fell without the limits fixed, 2 points were deducted from 
the total allowed in the chemical judgment, viz, 45 points. The same 
deduction was made for a deficiency of albuminoids. 

The presence of salicylic acid in moderate quantities in the beer, as 
determined by the qualitative test, indicated the deduction of 2.5 
points from the total, and its presence in large quantities the deduction 
of 5 points. 

In the qualitative examination of the ash the presence of a consider- 
able quantity of hydrochloric acid indicated a subtraction of 2 points 
and of a large quantity of 3 points from the total. 

The same rule was made in regard to the presence of considerable 
and large quantities of sulphuric acid. These tests were, however, 
qualitative only. 

in testing for hydrochloric acid a mere opalescence or pronounced 
opalescence was neglected, as it could have come from the water used 
in brewing, and the same rule was made in regard to sulphuric acid. 
A moderate precipitation in each case was taken as an indication of the 
presence of a considerable q uantity and .2 points deducted accordingly. 
A heavy precipitation in each case indicated the presence of a large 
quantity and 3 points were deducted. These recommendations were 
made in such a way, if possible, as to cover the fact that in many waters 
used in brewing considerable traces of both hydrochloric and sulphuric 
acids are found. This is notably true of the water used by the brewers 
in Burton on the Trent, where as much as 25 grains per gallon of sul- 
phate of calcium are found in some of the waters used, and as much as 
10 grains, per gallon of chloride of sodium. 

It is not the purpose here to enter into a discussion of the merits of 
saline waters in brewing as compared with those of pure waters. It is, 
however, believed that beers containing large quantities of sulphates 
and chlorides can not be regarded in the same light in relation to 
health as those which contain only moderate quantities or traces of 
these bodies. This remark is especially applicable to the presence of 
sulphates. 

In regard to the albimiinoid 
it was believed that when a pure malt had been used in brewing the 
percentage of albuminoids would be constantly, or almost always, above 
one-half of 1 per cent. The use of rice or glucose as a partial substi- 
tute for malt would therefore tend to diminish the percentage of albu- 
minoids in the beer. As is well known, the presence of an excess of 
albuminous matter in beer tends to produce cloudiness, and it is also 
the nidus for subsequent and injurious fermentation. It is not, there- 
fore, implied by fixing a standard in this way that a high percentage 
of albuminoids is desirable in beer, but the object of the standard is to 
determine whether or not pure malts have been used in brewing. 

The quantity of solid matter contained in the beer and its polariza- 
tion were not considered in determining its grade number, but these 
determinations were made in order to complete so far as possible the 
analysis in the short time allowed for the work. No attempt was made 
to determine whether any bitter principles other than those present in 
hops had been used in the brewing. 

BEERS BREWED IN THE DEPARTMENT LABORATORY. 

Before giving the data representing composition of the beers 
exhibited, it is desirable to call attention to the numbers obtained in 
the examination of some beers brewed in the laboratory of the Depart- 
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merit of Agriculture. These beers consist of pure malt beers and beers 
made by mixtures of malt and barley ^ f glucose, rice, and hominy grits in 
varying proportions. The beers were all brewed in the same way and 
under the same conditions. They therefore give an excellent basis for 
comparison with beers brewed from unknown materials. It is not 
unusual for brewers to maintain that they use nothin g but pure malt 
and possibly barley in making their beers, but it is not always safe to 
accept assurance of this kind as a basis of scientific investigation. The 
water employed in our home brewing was Potomac water, which, as is 
well known, contains only a small quantity of saline matter, not to 
exceed G grains per gallon. In one -instance, additions of saline matter, 
notably gypsum, were made to the water for the purpose of making it 
resemble in some respects the waters used in the breweries at Burton 
on the Trent. 

Following are the results of the analyses of these home-brewed beers : 

- ' Analyses of the home-brewed beers, .. -. 



Serial number. 


Letter. 


Specific 
gravity 
■15.5° C. 


Alcohol 
volume. 


Alcohol 
weight. 


Albu- | Polariza- 
men. I tioii. 

1 


Extract. 


Ash. 


12,865 

12.866 


A. ., 
B ... 


1 -0237 
1-0164 
1 -0163 
1-0123 
1-0240 
1-0188 
1 -0212 
1 -0090 
1 -0116 


Per cent. 

3 -88 
4-72 

4 -75 
5'58 
4*05 
4-91 

4- 50 
3 66 

5- 60 


Per cent. 

2- 97 

3- 70 

3 -73 

4 -39 . 
3 -16 
3-86 

3- 51 
2-85 

4- 41 


Per cent. \ Degrees. 
•1282 " 17 -3 
•5657 8 '4 
•1188 7 9 
•2563 7-1 
•1375 17-9 
- -2938 13 -9 
•2657 14 -5 
•5625 5-2 
■1250 -7*2 


Percent. 
7-51 
- 5-35 
5*83 

5- 09 

7- 62 

6- 35 

8- 84 

4 -00 

5 -30 


Per ct. 
•102 
•252 

•-184 

:-. '212 
■13*4 
" -155 
- -337 
•294 
-196 


12,867 

12,868. 


C .. 
D 


12,869....:....;..;..:... 
l2,s-;o.. 

12,871 

Malt* 

Glucose*. .". .. 


IS .... . 
F. .... 
H.... 



* To .which gypsum was added . 

Tile quantities of grain, etc., used in the preparation of these beer samples were 
as follows : 

A. — 200 grams malt .... 800 grams rice. 

B. — 1 kilo malt. 

C— 200 grams malt 800 grams glucose. 

D. — -500 grams malt.. ..500 grams glucose. 

E. — 200 grams malt . . . .800 grams corn grits. 

F. —500 grams malt . .". . 500 grams corn grits. 
. ;V H. — 500 grams malt 500 grams rice. 

Sample A. . . . 

The rice in the case of sample A was stirred into 3 liters of boiling water and the 
mixture placed on the steam bath. When the rice became a paste, it was removed 
and allowed to cool to 65° C, The malt was then added and the temperature kept 
at that point for two hours. The wort was then strained off through a sieve, 2 liters 
more water added to the grains, and mashing resumed at 65° C. for another hour. 
The wort w-as then strained off through a sieve and the grains pressed in a cotton 
bag. The united worts were treated as given below. 

Sample B. 

The malt in sample B was placed in 3 liters of cold water and the temperature 
gradually raised to 65° C. The rest of the operation was as just described. 

Sample C. 

In sample C the glucose was dissolved in 3 liters of boiling water, the temperature 
allowed to fall to 65° G. and the malt added. The rest was as above. 

Sample D. 

Sample I) was treated exactly as was sample C. 

Samples E, F, and H. 
Samples E, F, and H were treated in exactly the same way as sample A. 
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TREATMENT OF THE WORTS 

The united worts in each case were brought to a boil, 15 grams of hops added, and 
the boiling continued fifteen minutes. The liquid was then placed in a flask under 
the tap until the temperature was 12 to 15° C. ? and then filtered. The mixture of coagu- 
lated albuminoids and exhausted hops remaining on the filter was mixed with the 
grains resulting from the mashing. The density of the wort was taken and when 
necessary cold water (previously boiled) was added till the density reached about 14° 
Brix. - The volumes ? densitieSj and polarizationa of the resulting liquids were as fol- 
lows : . - . " ■ _ . 



... - : ; : ; ; •. . . ' . 

Sample.: : -;: : : : 


Cubic cen- 
timeters. 


Total 
solids. 


Polarization. 


Total 
solid mat- 
ter. 




3,680 

4. 000 

5, 2 DO 
4, 700 
3, 200 
3, 300 

- 4, 100 


0° Brix 
128 

13- 0 

13 -5 

14 5 

14- 5 
1.4 '5 
14 "5 


Dearees. \ Grams. 
20 -2 521-8 
20 -4 ! 547 -6 
16 1 740-6 
18 -2 I 721 '7 
29 -5 1 401-4 
26-9 i 506 -7 
26 8 | 620 '6 







To each portion of wort were added 5 gra ins of bops and 200 cubic centimeters of 
Heuriclfs yeast. Portions for the polarization were measured out before the addi- 
tion of the yeast. The addition. of yeast took place at 10 p. m., December 9. On 
December 13 at noon the beers were filtered and bottled. 



REMARKS ON RESULTS OP BEER ANALYSES, 

The analysis of the samples of home-brewed beers fully bears out the 
wisdom -of -the selection of 0.5 per cent as the limit for albuminoids for 
pure malt;beers. The ; other analyses show also, without the least par- 
ticle of doubt, the admixture of other bodies with the malt. Before 
knowing the origin of the beers we took the table of an alyses and were 
able to correctly indicate the proportion of malt in each sample by the 
percentage of albuinhioids -alohey Even in the case of the grits, -which 
contained a. considerable quantity of album inous material, it is seen 
that the percentage of albuminoids is very slightly increased over that 
for the rice or glucose, showing conclusively that the malt is practi- 
cally the sole source: of the albuminoid : matter in the beer. It thus 
appears to be demonstrated that the percentage of albuminoid in a beer 
is a direct criterion of the percentage of malt employed in the brewing. 

The analyses of the home-made beers also show 7 that the standard for 
alcohol adopted is a proper one. Only one of the nine samples examined 
fell below the standard, and this was doubtless due to the shortness of 
time allowed for fermentation. 

On the other hand, in regard to the qualitative test for sulphates, the 
matter is not so clear. Inasmuch as in European countries highly sul- 
phated waters are employed, it is not strange to have always found in 
these European beers a very large amount of sulphuric acid. In the 
American beers, however, the amount of sulphuric acid present in most 
cases is neglect able and only ma; few cases did the grading of the beer 
sutler from the amount of sulphuric acid it contained. It seems, there 
fore, that the reaction for sulphuric acid is in no just sense a criterion 
for the addition of glucose or even of sulphites, and in fixing a scale of 
points, deducting a certain percentage from the grade of the beer tor 
heavy reactions for sulphates should be practiced, not because it w r ould 
indicate the presence of glucose in the brewing or even of sulphurous 
acid as a preservative, but simply because the presence of a large 
amount of sulphuric acid in a beverage is or may prove harmful. 

In regard to the reaction for common salt, the matter appears some- 
what plainer. Although common salt occurs constantly in waters used 
for brewing, yet it is not present in such quantities as to produce a 
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heavy, curdy precipitate in a solution of the" ash.:-" Unless attributed to 
mineral or other extraeniinary qualities In the water, the occurrence of 
a inMerately curdy precipitate or a heavy curdy precipitate on the 
addition of a solution of nitrate of silver to a nitric-acid solution of the 
ash would indicate the addition of common salt in the brewing. The 
addition .'-"of ..-co rnmon salt in moderate quantities is not in any way 
prejudicial to health, but when the question which was to be decided 
in these cases is this, viz, Has anything been added beside the malt, 
hops, yeast, and water? then the presence of hydrochloric acid must be 
noticed. ' if, therefore, the analysis indicate the addition of common 
salt, on this hypothesis it will be proper to correspondingly" diminish 
the number showing the grade. 

The total number of beers, etc., examined Is as follows : Wood beers, 
102 samples ; bottled beers, 130 samples. In the above term "beer" is 
included, of course, all the various forms of malt liquors, such as beers, 
ales, porters, stouts, etc. In addition to these quite a number of malt 
extracts was also examined for the jury of a wards. 

The total number of analyses made for the bureau of awards was 
1,087. 



EXPERIMENTS WITH SUGAR BESTS. 



In harmouy with the provisions of the act of Congress providing for 
experiments in the jmprovenient of sugar- producing plants and the 
manufacture of sugar therefrom, the work of the Department in this 
direction was continued in two distinct lines. 

The first of these consisted in the divStribution of beet seed to those 
interested in the culture of the beet, as indicated in the report of last 
year. The Department having made no purchase of beet seed for dis- 
tribution, Mr. II. T. Oxnard kindly donated for its use a sufficient quan- 
tity of the best imported seed. 

. SUGrAR-BEET SEED DISTRIBUTED, 

The number of packages of seed sent out was 2,428, and the number 
of persons to whom sent 348. The number of packages sent to each of 
the different States and Territories receiving seed was as follows: 



Packages. 

Alabama. .-. .. . . ... - - -- -- - ---------- 12 

Arizona ...... ... — — ... .... 1 

Ark ansas — " - 32 

California. ..... ... ... . . . . . . 347 

Colorado 202 

Connecticut - 1 

Delaware ...... 10 

Florid a .. . . ' 3 

Georgia . ...... . : . .............. . 200 

Idaho . 4 

Illinois 17 

Indiana..--...----.--- — ----------- 83 

Iowa . . .. . . . . .. . .... .. .... — 62 

Kansas — 12 

Kentucky. 3 

Louisiana. ........ ...... 111 

Maine .... ...... 1 

Maryland . ... .. .. ...... 13 

Michigan ... . . ... . . . — . . ...... . . ... 43 

Minnesota .-.--I--- — . ............. 69 

Mississippi.. - - - - ...... .14 

Missouri ...... . . .... ...... ......... 27 



Pac k a 



Montana . 

Nebraska -._ 

Nevada .. . . 

New J ersey . ....... 

New Mexico. . .- 

New York . . 

North Carolina . 

North Dakota 

Ohio..... 

Oklahoma 

Oregon ... ......... 

Pennsylvania 

Rhode Island ...... 

South Dakota ...... 

Tennessee ... ....... 

Texas . . ... ...... .. 

Virginia ...... 

Washington . 

West Virginia 

Wisconsin 

Wyoming ...... 



ges. 

2 
120 

50 
10 
52 
90 



34 
68 



6 

3 
3 
176 
15 
4 
33 
250 
1 

219 
12 
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The number of packages of seed distributed was far less than in 
previous years, and the number of samples received for analysis was 
correspondingly diminished. The total number of samples received 
at the Chicago laboratory was 199, and the total number of samples 
received at th e Washi ngtori laboratory was 84. 

Accompanying: each package of seed there was sent a copy of 
Farmers 7 .Bulletin Ho. 3, which contains detailed instructions for pre- 
paring the land, planting the seed ? and cultivating the beets. 

, SUGMt-JBEET ANALYSES AT THE WORLD'S FAIR. 

Arrangements were made for- taking samples for analysis and these 
samples were sent chiefly to the chemical laboratory of the Depart- 
ment at the Worlds Columbian Exposition. As has already been indi- 
cated, one of the chief teatures of the chemical laboratory at the 
Exposition was the arrangement for the analyses of beets. In addition 
to this the Chicago laboratory was nearer to the localities in which the 
beets were chiefly grown, so that they could be sent for analysis in a 
shorter time than if forwarded to Washington. It was thought also 
that it would be an excellent illustration of the practical work of the 
laboratory to have the analyses made where they could be viewed by 
those interested. The wisdom of this course was apparent from the fact 
that at all times when analyses of beets were in progress large num- 
bers of- intelligent observers were watching the work. The questions 
which they asked showed that they were interested in the process and 
were receiving valuable instruction from observing it. Some of the 
samples of beets, however, were sent to the laboratory at Washington 
for examination. 

UK SATISFACTORY RESULTS OF EXPERIMENTS. 

The general results of the work this year were somewhat discouraging 
as compared with those of previous years. Throughout a great part of 
the beet-growing region the summer was excessively dry and large 
numbers of total failures were reported. 

In former reports attention has been called to the fact that the pres^ 
eut method of experiment is unsatisfactory, and the reasons therefor 
have been fully set forth. The farmers are so busy with other work 
that : as a rule they are not able to give the proper attention to the 
experimental details. They do not have time to properly prepare the soil 
for beet culture, nor do they give to the growing beet proper attention. 
When the time for harvesting comes they are usually engaged in other 
farm work, so that the beets are not harvested at the proper time, nor 
are proper data obtained by means of which any accurate estimate of 
the yield per acre can be determined. The analytical data, therefore, 
of such work are usually fragmentary and far from teaching any valua- 
ble lesson in regard to the industry itself. In general, however, the 
data bear out those of previous; years _in showing the areas in this coun- 
try where the best beets can be grown. It is in these regions that the 
development of the industry must be expected. 

There is probably not a State or Territory in the Union which is not 
capable of growing sugar beets of fair quality. Even in the far South 
beets of : fair sugar content have been produced, and with good ton- 
nage, but Avhen the compietition of the world is to be met, with the 
price of sugar as low as it is now, only those parts of the country 
where the soil and climate are especially favorable can be expected to 
compete successfully with the beet-sugar industry already firmly 
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established in older countries." -vTliB^-SQie-yaUiable lesson, therefore, of 
this promiscuous distribution of beet seed is in the fact that as a rule 
those regions best suited to the growth of the sugar beet will gradu- 
ally be outlined, and intending investors led to the proper localities 
for the establishment of factories. 

The great success of the beet-sugar industry on the Pacific coast : 
leads to the eon elusion that if the northern part of the caster i and 
central portions of our country is to become the seat of a great sugar 
industry, every possible advantage must be taken of soil and location 
in order to compete successfully with the beet fields of California, 
Washington, and Oregon. 

A LIMITED DISTRIBUTION OF HIGH-GRADE SEEDS. 

It is not believed th at further experiment with the promiscuous distri- 
bution of seed will be of any practical benefit. Nevertheless, many 
farmers apply each year for samples of seed, and incidentally some 
good can be done by supplying them with what they need. It is not 
necessary. to enter into an argument here to show that the farmer will, 
not be able on his own motion to secure beet seed of high grade. _ He 
can not even be sure that the sugar-beet seed offered by dealers is any- 
thing more than the seed of the common beet. He does not know the 
addresses of the growers of beet seed of established reputation. Even 
if he did, the cost and trouble of securing 2 or 3 pounds from abroad 
would be so great as to deter him from makin g th e attempt, it seems 
proper to the writer, therefore, that as long as the Department is en- 
gaged in the distribution of seeds it should send to those who inquire 
for them small samples of the highest-grade beet seed which can be 
produced. While most of the samples will be productive of no great 
good, yet now and then one may reach a locality where it will excite 
interest, and possibly do much toward the future development of the 
industry. In addition to this it is not to be forgotten that the cost of 
sending out a few thousand packages of beet seed is very small, and 
the chemical analyses are secured without expending a single dollar 
over the usual cost of conducting the laboratory. If the farmers 
receiving these gifts of the Department would learn the single lesson 
of appreciating the scientific agriculture which has made the sugar 
beet possible, it would be an ample repayment of the whole cost of 
distribution. 

EXPERIMENTS AT SCHUYLER, NEBR. 

The experimental station at Schuyler, INebr., established for the 
purpose of improving the sugar beet and demonstrating the most 
'.approved methods of its cultivation, was continued during the growing 
season of 1893. 

THE SELECTION OF MOTHER BEETS. 

During the previous autumn the different standard varieties of beets, 
as harvested from the experimental plats, were carefully culled for the 
selection of mothers. In the first selection of mother beets, as has 
been stated in previous reports, the general appearance of the beet 
only is considered. A plat of beets having been harvested, a skilled 
workman is assigned to the task of collecting those which seem to be 
AG- 93—12 
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especially fitted for the''-purpo"se/op..prc^ucing. seed daring the corning 
year. Beets are selected that are perfect in form, with long and taper- 
ing tap roots, smooth ' exterior, and about one pound in weight. These 
beets are collected, care being taken riot to bmise them, and they are 
at once placed in moist earth until the time comes for siloing for the 
winter. The tops of these beets which are to be preserved tor growing 
are cut in such a way as iiot to interfere with the buds at the neck, a 
part of the stem of the leaf being left on the beet. 

SILOING SUGAR BEETS— RESULTS. 

The siloing of the beets should not be undertaken until late in the 
inll, when it becomes necessary to protect them from injury by frost, 
It is highly important that the temperature of the silo do not rise at 
any time above 45° F. A higher temperature than this induces growth 
ami a consequent loss of sacDharine content/ 

ARRANGEMENT OF THE SILO. 

The beets preserved over the winter at the station were siloed in the 
following way: They were placed in the silos in a diagonal position, 
with the tops upward and carefully packed with moist sand. The silos 
were so arranged as to be easily ventilated. In the bottom of each silo, 
at the time the beets were placed therein, was placed a half ton of ice, 
in large pieces, for the purpose of rapidly cooling the temperature of 
the silo below the growth point. The drainage of the silo was so 
arranged that the water from the melting ice would not touch the beets. 
At the closing of the silos on the 5th of November the temperature, as 
indicated by thermometries! observations, was 43° F.; on the 20th 
of December the temperature was 42° F., and on the 21st of March, the 
date at which the silos were opened, the temperature was 39' 2° F. 
These observations show how uniform of the silos was 

kept, and at such a point as to prevent to the largest extent any evap- 
oration from the beets or any growth thereof. 

The total number of beets placed in the silos was 6,378. When the 
silos were opened on the 21st of March, th^ beets were found to be in 
excellent condition ; there had beetiin point of fact an increase of weight, 
rather than a loss. This was determined by placing in each silo a given 
number of carefully weighed beets. These same beets on the opening 
of the silo were taken out and at once reweighed. Any change in 
weight would of course be revealed by this duplicate weighing. 

INCREASED WEIGHT OF SILOED BEETS. 

An illustration of the increase in weight mentioned is given by the 
following experiment r--- 

The weight of ten beets of November, 1892, was 

4,840 grams. The weight of this same lot of beets on the 27th of 
March, when they were removed from the silo, was 5^400 grams— increase 
56(1 grams, or 11*6 per cent, This increase was due to the fact that at 
the time of siloing the beets they had become wilted from excessive 
drought. The autumn at the station had 1 >een particularly dry, and the 
beets at the time of haiwest were in a partly wilted state. These beets, 
being carefully packed in moist sand and kept at a low temperature, 
absorbed moisture during the winter, with the increase of weight 
noticed. Ordinarily there would be a decrease of weight in siloed 
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beets, but in the presen t conditions the reverse was true. Of the 6,378 
beets which were siloed in November, 1892 ? 6,370 were found in perfect 
condition when the silos were opened r only 8 beets having been spoiled. 
This is a most remarkable showing, and indicates the care with which 
the siloing was done. 

\ 7 AN AL YSES - FOR DETERMINING- SUGAR CONTENT. 

The mother beets, when taken from the silos, are subjected to analysis 
in the manner described in previous reports. Each beet, after weigh- 
ing, is turned over to the analyst, who, by means of a proper machine, 
removes a cylindrical section diagonally through the beet, thus secur- 
ing a -sufficient quantity for analysis without in any way injuring the 
beet for germinating purposes. The beet pulp thus secured is sub- 
jected to pressure and the juice obtained is analyzed. Inasmuch as 
the average marc or fibrous portion of the beet pulp amounts to about 
5 per cent, the percentage of sugar in the beet is easily calculated by 
multiplying- by -95 the percentage found in the juice expressed. 

The beets were divided by analysis into three classes t The first class 
included all those beets containing not less than 12 per cent nor more 
than 15 per "-.cent of sugar; the second class, those beets which con- 
tained from 15 to 18 per cent of sugar, and the third or elite class, those 
beets having over 18 per cent of sugar. The number of beets falling 
into each classification as a result of the analysis of each variety is 
found in the following table : 



Varieties. - 


No. 1 grade : 
Sucrose 18 
per cent 
and up- 
wards. 


No, 2 grade : 
Sucrose .15 
to 18 per- 
cent. . 


IST6. 3 grade ; 
Sucrose 12 
to- 15 per 
cent. 


Original Kleinwaiizlebener , ....................... 


36 
6 


465 
483 


, 448 
176 


Vila i or m's Improved - - . . - 

Elite KleluvTanzlebeiier. ... . 


8 

........... 


: 600 

............ 


784 
476 

- 168- 
224 




57 


1,758 


3, 276 



These percentages of sugar were determined by taking the analytical 
data obtained and .calculating therefrom the content of sugar which 
the beets had at the time of harvest. The data for this calculation 
included the analyses at the time of havest, at the time of storage, and 
at the time of opening the silo. As a result of the analyses, 5,091 beets 
were accepted for the production of seed and 1,179 beets rejected. 

A lthough the conditions of storage, as indicated above, were the most 
favorable, yet it must not be forgotten that the vital action of the beet 
in the silo is not altogether destroyed, but only reduced to a certain 
minimum. As long as the beet is alive there must be still some action 
of vitality, and this can depend only upon the consumption of the store 
of plant food which has been accumulated in the beet itself. There- 
fore, even in the favorable circumstances in which the beets were placed, 
and at a temperature of, say, 40° F. v there was during the period of 
the storage sufficient vital action to diminish to a certain extent the 
total percentage of sugar in the beets. This was determined by analy- 
sis of average samples of beets at the time of storage and at the: 
opting of the silos. Making correction for the increase in weight due 
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to the absorption of moisture during the winter, it was found that the 
average content of sugar in the beets of all varieties at the time of 
storage was 12, the average at the time of opening the silos had been 
reduced to 11-8, showing a loss of *I per cent of sugar during the 
winter. 

Some of the varieties lost more sugar than others. For instance, in 
Vilmorin's Improved th ere was apparently a gain of 0-1 per cent of sugar 
dnriug the winter^ while in the Despr ex variety the content of sugar 
had not changed, nor had it appreciably changed in the Elite Klein- 
wan zlebener variety, 

At the time of the harvest of the beets, on the 1 0th of October, the 
average content of sugar therein was 15-1 ; at the time of their storage 
in silos it was 12, and at the time of opening in the spring it was 11-6 
per cent. There had been, therefore, a total loss of sugar from the 
time of harvest of 3-5 points. This gave a total loss of sugar from 
■the time of harvest to the time of analysis of 23 per cent, of which 20 
per cent, in round numbers, occurred between the 15th of October and 
the 4th of November (the time the beets were placed in silo), and 3 per 
cent, in round numbers, from the time they. were placed in the silo 
until their analysis in the latter part of March 

THE PRODUCTION OF SEED. 

_ After the analysis and classification: of the mother beets the plant- 
ing was accomplished by setting them in ground which had been prop- 
erly prepared. Planting was commenced on the 28th of April and 
completed on the 2d of May, the different grades being carefully 
separated in the plats. Special care was taken in this respect in 
regard to the Ho. 1 grade (the highest grade), so that it could be 
sufficiently distant from all other varieties to prevent any contamina- 
tion by the distribution of the pollen in the fertilization of the seed. 
Of the 5,091 mother beets which were planted, less than 20 failed to 
grow, showing a remarkable vitality. 

The weather during June was abnormally dry, with a high tempera- 
ture; but this dry weather did not seem to affect the growth or stand 
of the plant. There was also another season of dry weather during 
the latter part of July and the first of August, the temperature being 
very high, causing the seed to mature somewhat early and thus reduc- 
ing the quantity of yield. The quality of the seed, however, as indi- 
cated by its brightness and weight, was most excellent. 

YIELD AND QUALITY OF SEED. 

The following data give an idea of the amount of seed obtained in 
comparison with the yield of seed during the season of 1892. In that 
year the area planted to mother beets was 98*3 square rods, and the 
weight of seed obtained 595 pounds, giving a yield per acre of 90S 
pounds. In 1893 the area planted to mother beets was 113 square rods, 
and the weight of seed dbtainedOlO pounds, giving a yield per acre 
of 803 pounds. 

On account of the high quality of the seed it was sold to the Oxnard 
Beet Sugar Company at a i>riee far in excess of that paid for the best 
imported seed. The sum received ibr the seed was at the rate of $172.00 
per acre.- In. regard to the sale of the seed, reference is made exclu- 
sively to the seed of the lowest grade. The high-bred seeds of grades 
Ho. 1 and Ho. 2 were reserved for use in experimental work. 
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COST OF PRODUGINGr BEET SEEDS. 

The general result of the two seasons' experimentation in the pro- 
duction of seed is of the most satisfactory character. It has been 
shown that seed of the finest quality can be produced, and the germin- 
ation of the home-grown seed has shown its high vitality. The fact 
that a practical beet-sugar manufacturer was willing to pay from 5 to 7 
cents more per pound for the lowest or third grade of seed than he would 
for the best imported seed, shows in what esteem this seed was held for 
practical purposes. It is demonstrated that by proper care beet seed 
can be produced in this country on one acre of ground planted thereto of 
a value of at least $150. The actual cost of the production of this seed 
can not be inferred from the cost of its production in the small way in 
which it was grown. The extreme care exercised in preventing the 
varieties from mixing, making it necessary to plant in small plats at 
great distances, and the extra care and labor which such supervision 
required, would, of course, increase the cost greatly beyond that which 
would be incurred in the production of seed in a purely commercial 
way. The great point which has been demonstrated by these experi- 
ments is the fact that seed can be produced of the value of at least 
$150 per acre; that this seed is bright and clean and of high germin- 
ating power, and, as will be seen further on, will produce a better crop 
of beets for sugar-making purposes than the best imported varieties. 

It remains for future experimental work to develop to the fullest 
extent the soil, climate, and cultural conditions affecting the acclim ati- 
zation of the high-bred sugar beet of Europe to the conditions obtaining 
in this country. 

EXPERIMENTS JN BEET CULTURE. 

The preparation of the plats for planting was commenced in the 
autumn of 1892. Each plat was thoroughly plowed and subsoil ed to 
the depth of 18 inches in October and the surface of each plat placed 
ill proper tilth. The sprin g of 1893 found the ground in excellent con- 
dition, the surface having been thoroughly pulverized by the frost. 
The soil, however, in the spring was not thoroughly saturated with 
water on account of the extremely dry autumn and the failure of the 
winter's snows to furnish sufficient moisture on melting to thoroughly 
saturate the undersoil. This did not apply particularly to the surface 
of the soil, which was moist enough, but to the water reserve below the 
subsoil, and upon which the subsoil arid the soil Avould be compelled to 
draw in case of another dry season. The- preparation of the plats for 
planting was finished in April, and the seed, both of foreign and domestic 
production , was thoroughly tested in regard to its vitality. The plant- 
ing commenced on the 10th of April and continued at intervals for six 
weeks./ - ' : 

Careful observations in regard to the germination of the seed showed 
that, as a rule, the home-grown seed appeared above ground from one to 
two days in advance of the corresponding imported varieties. In all 
cases, in order to secure proper tests, the home-grown and imported 
seeds were planted side by side, not only at the first but at all subse- 
quent plantings. 

Gn April 22 the temperature fell to 13° F ., and this winter temperature 
put a decided check to the operations of the station and of necessity 
injured greatly the plantings which had been made previous thereto. 
By reason of this abnormally cold weather the close of April found 
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vegetation in rather a discouraging condition* For the sake of economy 
only 5 acres were planted in beets in the spring of- 1893 .instead of 8 
acres, which was the originally intended area for the proper rotation of 
the station crops. In spite of these discouraging ei renins tanees, how- 
ever, all the plats presented an even appearance by the beginning of 
June, On the 7th of June a great dust storm swept over the district. 
The wind came up from the southwest at 4 :30 p. m., and at 5 o'clock 
nearly -every young" beet plant had been cut off close to the ground. 
Only one acre of the total area planted escapedtotal destruction, and this 
was so: badly damaged in places that the aftergrowth was very slow 
and the final crop the poorest on the station. The most serious result 
of this storm, together with another one which came on the 9th of June, 
was the total destruction of the plants which had been started from the 
first or highest grade of home-grown seed. The comparative tests were 
therefore made with the second grade of seed instead of the highest. 

All the plats injured were replanted by the 15th of June, The rate 
;of germination of the seed planted at this period was quite in contrast 
with that of the earlier plantings. The -plants, from the home-grown 
seed were visible above ground in 72 hours, while those of the imported 
seed were first visible after 124 hours, being a conclusive proof of the 
superior vitality of the home-grown seed. 

The cultivation of the plats was more satisfactory than that of any 
previous years because the laborers employed were the same who had 
been employed in previous years, and their acquaintance with the- 
„ methods of beet culture was therefore more thorough. 
■ The meteorological conditions for the growing season are summarized 
in the following table : 



Observations. 


May. 


June. 


July. 


August. 


September. 

Degrees F. 
65-1 
6G -5 
65-1 
Inches. 

2-03 
•28 
- -84 


Mean temperature 1893... ... .... 

Moan for 1892 

Rainfall 1893 . ....... ... . . . , 

Kainfii]! 1892 . . . . . . 

Eaintail 1891 


Degrees F. 
58-4 
55 '3 
59 

Inches. 
- 4 -27 
6-62 

1-38. 


Degrees F. 
72-2 
66-6 
68 ;4 
Inches. 
1*64 

" .;- -50 

11-59 


Degrees F. 
75 
. 75 
69 -9 
Inches. 
4-69 
2 *50 
6-71 


Degrees F. 
70-7 
' 72 "8 
70 -2 
Inches. 

2- 61 

3- 36 
2-22 



Fortunately the insect ravages which produced such disastrous effects 
on the crop of 1892 were entirely absent during the season of 1893. The 
cultivation of the crop and its laying by followed in due order, and on 
the 4th of September the first of the analytical work in the examination 
of the new crop was commenced. 

ANALYTICAL DATA. 

As a result of the first series of examinations in the beginning of 
September it was found that the home-grown seed had produced a 
greater weight of beets per acre, while they had the full equivalent of 
sugar content. Compared with the crop of 1892 the data are as fol- 
lows : . . . 

^Che mean weight of all varieties of beets in 1892 in the begin ning of 
September was .'. 279 grams and the sugar content 10*0 per cent. At the 
same season in 1893 the mean weight of the beets was 389 grams and 
the mean sugar content 11 per cent. It is thus seen that in both the 
weight of the beet and the content of sugar the crop of- 1893 at this sea- 
son was superior to that of 1892. 
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On September 28, as determined by experiment, the mean weight of 
all home-grown varieties per acre was 13-5 tons, containing 15*8 per cent 
of sugar, or 4,266 pounds per acre. The mean weight of the imported 
varieties per acre was 13-3 tonsy contaiiiing 15 per cent of sugar, or 
3,990 pounds per acre. 

The data given above were obtained upon beets planted during 
April and May, It may be of interest to compare these data with those 
obtained from beets planted later. The beets on which the following 
observations were made were planted on the 12th of June and on the 
ground where the previous early planting had been destroyed by the 
windstorms. This planting, as has already been mentioned, germi- 
nated in an unusually short time, and the subsequent growth was rapid 
and uninterrupted. As perfect cultivation as possible was given to 
the crop, ami the surface of the soil was kept in good tilth during the 
entire growing season. On the 1st of September the plats presented a 
splendid appearance, although the beets were far from mature. After 
the 1st of September the extremely hot and dry weather began to affect 
the late-planted beets, and it was observed that they were ceasing ta 
increase in weight. Small plats were subjected to irrigation in order 
to determine whether any difference : would be observed between the 
irrigated and non-irrigated beets. At the time of the harvest of the 
beets, a month later, it was observed that the surface irrigation had 
not penetrated to a depth of more than 6 inches, and below that depth 
the soil was dry and h ard. 

^he late-planted plats were examined analytically only once, and, as 
each variety did not contain more than a few hundred beets, most of 
which if was desirable to keep for seed, it was not thought wise to take 
a large number for examination nor to repeat the analytical work. A 
time for analysis was therefore selected when it was supposed the beets 
iiad approximately reached their maximum of value in weight and 
sugar content. Th e results obtained for the different varieties were 
extremely flattering. The highest sugar content was found, with the 
Elite Klein wanzlebener, namely, 16-4 per cent, with a purity of 81 '6-; 
and all the other varieties approximated closely these figures, except 
in one instance. The varieties were all grown from domestic seed pro- 
duced upon the station. The weight of the beets, however, was rather 
low, being only about two-thirds of the normal weight of a perfect 
sugar beet, showing that the excessively dry weather of September had 
prevented them from attaining full growth. The weight per acre and 
the sugar per acre of each of the late-planted plats are given in the 
following^ table : 

Table shoiving yield per acre of sugar derived from different varieties of beets. 



[H, domestic; I, imported seed.] 



Varieties. 




Sugar 
per 
acre. 



Pounds. 



Tons. 



Pounds, 
4,494 



Mean of varieties from imported seed 




172 
150 
161 
178 ! 
190 . 
178 1 
143 i 
190 



13- 7 
12-0 

12- 8 
14 -2 
15-2 

14- 2 
11 -4 

15- 2 

13- 5 
13*3 



16-4 
16 3 

15-4 
15 3 1 
IS -3 1 
15-2 ; 



16. 0 i 
14.0 
15-8 
15.0 



- 3*942 
4, 345 



4, 955 
4. 316 
3.648 
-4, 256 



4,266 
3,990 



3, 912 
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Two of these experiments were also "duplicated with imported seed, 
namely, those marked I in the table above. The low yield per acre 
was without doubt due to the severe drought. 

There was an appreciable increase in the yield per acre of the irri- 
gated plats without any appreciable decrease in the content of sugar. 
."."The mean yield per acre of th e irrigated beets was 16-2 tons, the mean 
percentage of sugar in the beets 15-3, and the mean yield of sugar per 
acre 4,957 pounds. The irrigation, therefore, had increased the yield 
of sugar per acre, in round numbers, 700 pounds. 

; THE GROWTH OF BEETS AT DIFFERENT ALTITUDES. 

A series of experiments was also made in connection wi th the work 
at the station in growing beets on the bottom lands of the Platte 
Eiver, Heretofore it has been considered impracticable to grow beets 
on this soil, subject as it is to overflow in the spring and being of an 
extremely sandy nature. The level of the surface of this soil is very 
little above that of the river, hence the water line through the greater 
part of the year is very near the surface of the soil. These lands, of 
course, would be expected to produce a good showing only during an 
excessively dry year, as during the season nf 1893. The spring of 1893 
being immoderately dry allowed the lowlands to be worked and beets 
to be planted early in May. The germination was rapid and the beets 
g rew wi thout hindran ce up to the time of m at ur ity . 

On ^ September 23 the beets were analyzed, as were at the same time a 
similar number of beets grown by the same farmer, in the same manner 
and from the same seed, but upon dry soil lying higher. The compari- 
son of the two harvests is shown by the following data: Grown on the 
lowland— mean weight of beets, 523 grams; mean percentage of sugar, 
13-5; mean purity, 82*8. Grown on the dry upland— mean weight of 
beets, 381 grams; mean percentage of sugar, 11 ; mean purity 68*3. In 
this instance it is seen that the difference is wholly in favor of the beets 
grown upon the lowlands. The uncertainty of the possibility of the cul- 
tivation of tliese lands, however, in the spring makes this experiment 
only a matter of interest in showing the necessity for a moderate sup- 
ply of moisture during the growing season. 

The table-lands of Nebraska are not capable of supplying a definite 
amount of moisture from the subsoil to a growing crop, especially to one 
which requires so much water for its nourishment as the sugar beet. 
In this respect they are quite different from the lands of the Ohino 
valley, California, in which crops of beets are often grown, receiving 
their wafer solely from subterranean sources. The practical lesson 
learned from ."this. experiment does not indicate the continuous utility 
of the bottom lands of the Platte for beet-growing, but the necessity 
of a deeper and more thorough working of the subsoils of the uplands 
in order to increase the store and availability of the capillary water of 
the soil. Nevertheless, in this^ connection it may be well to speak of 
the fact that the Stand Ames, isebr., 

planted during the last year about 500 acres of beets on what is prac- 
tically bottom lands. The yield obtained per acre was quite satisfac- 
tory, and the content of sugar was also high. It is to be regretted 
that the officers of the company are not willing to have the data pub- 
lished in detail, bnt we are permitted to say that the results of the 
experiment were satisfactory both from an agri cultural point of view 
and tinancially, the beets having been delivered to a factory and a fair 
profttv realized therefrom. - 
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UNFATOEABLE CLIMATIC CONDITIONS OF NEBRASKA. 

The climatic conditions which have attended the three years experi- 
ments which have been conducted at Schuyler lead to the conclusion 
that the climate of Nebraska, in respect to its variations in tempera- 
ture and rainfall, is not well suited to the production of uniform crops 
of sugar beets. The variations in temperature are phenomenal. Even 
during the summer very cold and very hot days may occur in quick 
succession, The variations in rainfall, moreover, are no less marked. 
At one time of the year excessive precipitation is likely to occur, fol- 
lowed naturally by excessive drought. All of these excesses of climate 
are without doubt injurious to the growth of a plant which has been 
developed under such even conditions as have characterized the^ growth 
of the sugar beet in Europe during the past seventy-five years. The 
plain deduction from these data is that the sugar beet, especially in 
such a climate as that of Nebraska, will have to undergo some changes, 
due to the effect of its environment, before it can accommodate itself 
perfectly to such changed conditions. Even after only two years of 
growth in the conditions there obtaining the domestic beet shows un- 
doubted marks of superiority to the imported. 

One encouraging feature of the problem, however, is found in the 
fact that in spite of these great variations in temperature and precipi- 
tat ion, and in spite of the fact that, with the exception of one year, we 
have heretofore had practically nothing but imported seeds for the 
production of the plants, yet we have been able to produce in three 
seasons, differing very widely in climatic conditions, crops of beets 
fairly satisfactory in both yield per acre and sugar content. This result 
shows that with the highest skill . in agriculture a locality, even with, 
such a variable climate as Nebraska, may be made in one sense prac- 
tically independent of these excesses of seasonal changes. 

SPECIAL EXPERIMENTS. 

In addition to the general experiments which have been outlined 
above a number of special experiments in the production of sugar beets 
was also carried on at the Schuyler station as has been the custom in 
previous years. These experiments will be found more properly in the 
special bulletin (No. 3.9) on the subject of beet culture which has been 
issued by the Department. 

GENERAL CONSIDERATIONS. 

So many letters are addressed to the Department of Agriculture mak- 
ing inquiry in regard to the prospects of the beet-sugar industry in the 
United States that it seems proper to say a few words here on this sub- 
ject. / 

The cultivation of the sugar beet is a style of agriculture so strange 
to American farmers as to require specific instruction and experience 
in order to successfully accomplish it. For this reason it is not difficult 
to foresee that any attempt by American farmers to plunge at once into 
intensive beet culture un til th ey have learned its principles and prac- 
tice must end disastrously. Tire great obstacle to the spread of the 
beet-sugar industry in the United States is without doubt an agricul- 
tural one. The experiments which have been conducted by the Depart- 
ment at Schuyleiv and the results of an immense amoun t of work done 
at the various agricultural experiment stations in the different States, 
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together with the practical-work accomplished by the seven active beet- 
sugar factories in the United States, have demonstrated beyond any 
possible doubt the fact that beets of a reasonably high sugar content can 
be produced over wide areas and in (juan titles approximating those pro- 
duced in the beet fields of Europe. In so far as the manufacturing is 
concerned, conditions are practically identical, although it must be 
ad mitted that in some parts of this country they are more favorable 
and in others less so than in Europe. As an instance of more favorable 
con ditions, the experience of California may be cited. On account of 
the mild winters in that locality it is not found necessary in any -.-case 
to silo the beets, an d u n less exposed to the .danger - of second growth 
they can be alio wed to remain in the ground until the time for manu- 

^ facture arrives. There is thus a considerable diminution of the 
expense of manufacture, an expense which comes from the labor of 
harvesting and siloings the beets and protecting tbem from frost. 

On the other hand, the conditions in Nebraska are distinctly less 
favorable ibr manufacture than in Europe. In the climate of tire former 
the access of winter is often sudden and early. It is not unusual for the 
thermometer to reach the zero point in ijovember. It therefore becomes 

V absolutely necessary that the harvest of the beets should be fully accom- 
plished not later than perhaps the 20th or 25th of October. The whole 
excess of beets not manufactured at that time must therefore be pre- 
served, and this preservation is an expensive operation in a climate 
where so severe a degree of frost must be expected. Then, again, the 
periods of cold may be separated by periods of great warmth. In this 
case another danger arises: the high temperature which the silos may 
attain at those times induces growth, or, if the buds making the growth 
possible are ail removed, at least deterioration. Taking ail parts of the 
country together, it may be said that the conditions of manufacture, 
including the abundance of fuel and its cheapness and the other factors 
active in determining the cost of production, are as favorable as in 
Europe. There is one exception to this, of course, and that is in the 
matter of labor, the cost of which in this country is double, sometimes 
triple, that paid in Europe for similar service. 

: During the past year 45,000,000 pounds of beet sugar have been 
produced in the United States. 



EXPERIMENTS IN THE IMPROVEMBN'T OP SORGHUM AS A SUGAR- 
PRODUCING PLANT. 

The experiments in the improvement of sorghum as a sugar-produc- 
ing plant were continued at Medicine Lodge, Kans., during the season 
of 1893. 

AN INSECT VISITATION, 

A series of misfortunes attended the cultural work at this station. 
The first planting was entirely destroyed by chinch bugs during the 
early part of June, so that by the 15th there was nothing left of the 
first planting except one plat. The invasion of the chinch bug is 
largely due to the practice of rotating the crops of sorghum with other 
cereal crops in wdiieU the cliinch bngs easily breed. It is therefore 
deemed advisable in future experiments of this kind to use other crops 
in the rotation. Root crops, vines, or, if possible, alfalfa, where it can 
be grown, would prove superior to the cereals -as rotating crops. 
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TEMPERATURE AND RAINFALL. 

The season as a whole was the driest which lias occurred in that part 
of Kansas in a great many years. The spring was exceedingly hot 
and dry ? and there was no rainfall during the ..whole, of the months of 
March and April and very light showers in May. The planting 
time was preceded by eighty days of hot, dry weather, with high 
winds and not a drop of rain. During the latter part of May there 
was an abundant .rainfall, amounting to 2.18 inches, but it" fell "at such-' 
intervals as to prevent its penetrating the soil to any great depth. 
During June 1.21 inches of rain fell, and this also in light, scattered 
showers. The month was very hot, with hot winds on several days. 
During July 1.44 inches of rain fell. The temperature during the 
. whole of July was exceedingly high, with hot winds. During August 
2.25 inches of rain fell, but the weather was exceedingly hot and there 
was a series of hot winds. The thermometer during this mouth fre- 
quently registered 100° F. iii the shade. The rain also fell in light 
showers. During September 3.40 inches of rain fell, and this was the 
first time since planting that the land was wet to a depth of 4 inches. 
As a result, about the only growth the cane made was during the month 
of September. In October there was scarcely any rain— only .14 inch. 
A ligh t frost was observed on the 3d an d 5th, but n o d amage was don e ; 
on the 8th, however, the frost was severe enough to kill the leaves of 
the cane. Cane which was planted early in April did not come up 
until May on account of the ground being too dry to germinate the 
seed. 

CULTURAL WORK. 

The character of the preparation of the soil and its cultivation wa& 
the same as in previous years. The planting was done upon tire plats 
of the station as usual, and several farmers residing in the vicinity of 
Medicine Lodge were also employed to grow plats of one acre each on the 
conditions of previous years, viz, that the plats should be at least 300 
yards from any other crop, such as broom corn, the pollen of which 
could possibly influence the seed. These precautions are necessary in 
order to secure the varieties in a pure and uncrossed form. 

In spite of the fact that the cane scarcely grew at all during the 
summer, that the whole of the growth was made during the month 
of September, and that the frosts were exceedingly early, a fair crop 
was obtained on most plats and with sufficient maturity before the 
frosts to secure seed selection. The result, however, would naturally 
ben depression of the content of sucrose in the cane and thus apparently 
show a deterioration during the year. This deterioration must be con 
sidered to be only apparent, however, inasmuch as the good qualities 
which have been secured by a long series of selections are still con- 
tained in the seed, although the actual content of sugar of the stalks 
bearing the seed for the present season has fallen far below that of 
some of the previous years, it is not to be doubted, however, that the 
canes produced by these seeds, under favorable climatic conditions, will 
continue to show the permanent improvement which has been secured 
by the processes of selection. 

It is proper to state that on the appearance of the chinch bugs in the 
fields they were treated with the infected hugs which have proved so 
valuable as destructive agents to the chinch bugs in Kansas, and as & 
result one plat was saved from destruction. 
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COMPARISON OF DIFFERENT VARIETIES OF CANES. 

The work of seed selection and the chemical work on the station 
were begun on the 4th of September, ten days later than usual. The 
comparison of t he ^average of the varieties with the same varieties of 
last year almost uniformly shows a deterioration in the content- of 
sucrose, and in many ins tanees a very great deterioration in the purity 
of the juices. The average quality of the canes for the two years and 
of the different varieties is shown in the subjoined table: 

V : Average quality of leading varieties of cane in IS 92 and 1893. 



Variety. • • . 


1892. 


1893.. 


Sucrose. 


Purity.. 


Sucrose. 


Purity. 




Per cent. 




Per cent. 






18 99 


77-13 


15:40 


72-70 


M eLean . - - - - - - - - - - - - 


18 '42 


77 "99 


15 -20 


77 *20 


Link Grosses - .......... . 


18-36 


77 -04 


16-42 


75 -50 




17 -20 


75-00 


15-80 


69-60 




17 -05 


74 "09 


14-30 


73 -30 




16-75 


75 -40 


14 '80 . 


77-69 


No! 161.".".". * "... Y.'.V.V... 


16*56 


76-00 


16 64 


60-00 




15 -79 


72-10 


15-54 


74 '60 




15*53 


72-20 


15-40 


ea-14 



SELECTION OF SEED CANES. 

By reason of the limitation placed upon the money which was to be 
expended at the station the amount of work undertaken was far less 
than that of previous years. As an illustration of this the number of 
seed selections may be instanced. During the season 14,956 selections 
of seed for propagation were made, against 49,912 last year. The num- 
ber of seed heads of each of the standard varieties selected during the 
past season is as follows: 

.Number. - Number, 
. .. . . . . . ... . . 1,100 Orange ........................... 1, 597 

. .... ............. 2, 964 -No. 112 .. - 1, 757 

345 No. 161 151 

-868- No. 8X.. 478 

260 Collier 5,441 

To those who have not followed closely the work of the Department 
in the improvement of sorghum by the selection of seed of canes having 
high sugar qualities, it may notbe void of interest to give in tabular 
form a statement of the number; of analyses which has been made tor , 
this purpose.: Begin n in g with the year 1888, when the first selections 
of seed on scientific principles were made, thenumber of seed selections 
made in each year for the different standard varieties can be seen from 
the following table: 

Numb er of s<ed selections made for different standard varieties of cane during the six years 
- * 1S8S-93. 



Amber 

Folger . . 

McLean . . . 
Col man . . . 
Link... .... . 



. Variety. 


1888. 


1889. 


1890, 


1891. 


1892, 


1893. Six years. 


Amber ... . — . . . ... ........ 

Folger . . .. ... ............ 

Colmau .......... .... ... . . . . . 


10 
10 

.......... 


25 

23 
22 
17 


12 

32 
44 
18 
12 
147 


964 
5,479 
2, 236 
3,077 
4,730 
124 
255 
220 
551 
306 
11, 364 


4.319 
13, 722 
15,326 
10, 822 
/ 5,904 


1, 100 

2, 964 
868 
5, 441 

345 


6,430 
22, 230 
18,496 
19, 379 
10. 991 
5, 928 
2, 951 
3,625 
2,427 
2, 686 
70, 333 






No. 8 


25 


62 


5,310 ;. 260 
2 222 \ 4TA 


Nov 112... ......... ........ 




, - 7 
18 
24 

13,956 


20 
38 

5 

14, 668 


1,621 
1,669 
742 
28, 287 


1, 757 
151 
1,597 


No, 161 




Orange .... ... . 


12 
2, 058 








2,119 


14, 154 


14, 996 


29, 306 


_ 89, 945 


14, 956 1 165, 476 



DIVISION OF CHEMISTRY. 



189 



It is not necessary to call attention to the fact that the number of 
selections made was far inferior to the mimber of an aly ses. Only an 
apx^roximate estimate can be made of the number of juices examined 
for seed selections, but it may be safely stated that only about 1 in 
each 3 was found of sufficient value in its preliminary analysis to war- 
rant its selection as seed. If, therefore, the numbers given in the 
table are multiplied by 3 it will approximately give the total number 
- of individnal canes examined in this wor k, 1 1 is true that the skilled 
eye can and does select from the standing canes only those which seem 
likely to have the highest qualities ; ^therefore the number of seed 
heads rejected by analysis is far less ; than would occur if the whole 
number of stalks of cane as they stand in the field were subjected to 
examination. 

THE FUTURE OF THE SORGrHUM INDUSTRY. 

There is yet much to be done in the way of scientific selection before 
we can say that the sorghum cune has reached approximately its maxi- 
mum of development, and even when it has reached this maximum 
state of development only the most scientific care in the production of 
seed as a special branch of sorghum culture will maintain the high grade 
which lias been acquired. It is unfortunate that at the present time 
the economic production of sugar from sorghum is not sufficiently prom- 
ising to encourage the investment of private capital in a woi& so abso- 
lutely necessary to secure success. With the cessation of the activity. • 
of the Department of Agriculture in this direction, dependence must 
be placed upon the interest which the different States may take in 
the matter for the continuance of this work. Not only should the 
method of selection which has been practiced by the Department be 
continued, but in addition to this, efforts should be made toward 
the improvement of the cane by intensive culture. So far we have 
relied solely upon the accidental variations of the plant as caused by ; 
the environment to produce those qualities which we desired to preserve 
by selection. ISTo systematic attempt has been made to provide an 
environment for the special purpose of stimulating the plant to devel- 
opment in a given direction. The great and powerful forces of varied 
forms of culture and of different kinds of fertilization have never been 
brought to bear upon this plant for the purpose of improving it in its 
sugar-producing qualities. Enough has been done, however, to place 
the sorghum plant in a position to attract the attention of the capitalist 
as well as of the scientist. 

THE DISPOSAL OF LEFT-OVER SEED HEADS. 

The seed heads which bear in their vital priuciple the effects and 
results of this long series of experimental work have been distributed 
as follows : Seed heads of unbroken pedigree have been selected from 
each variety and preserved for the purpose of continuing the experi- 
mental work when thought desirable. Similar seed heads have been 
sent to those exx)eriinent stations which have expressed a willingness 
to cooperate with the Department in the prosecution of the work of 
improvement. The rest of the seed has been put up in packages and 
distributed to those who are likely to take an interest in the growth 
of sorghum of high sugar-producing power. It is, moreover, very 
; suggestive in respect of other farm crops that these also can be greatly 
improved in their desirable qualities by the same line of experimental 
research which has succeeded in bringing out of an unpromising sor- 
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ghum plant a promisiiig source of sugar , Taking advantage of acci- 
dental variations of seed, changes in en vironment and intensive cul- 
ture ma y be able to .produce with alnioBt any farm crop impro vein en ts 
in its qualities wMcb will be of interest and value both to the producer 
and consumer thereof. 

EXPERIMENTS AT RUNNYMEDE, FLA. 

The experimental work at Runnymede, Fla., during the past year 
has been continued primarily with the growth of sugar cane and inci- 
dentally, as rotation crops, with tke growth of garden vegetables, 
cassava, and tobacco. 

CAPABILITY OF PINE LANDS FOR GROWTH OF CANE. 

In regard to the sugar cane, the most interesting developments which 
have been secured are those relating to the capability of tire pine lands 
for the production of sugar. The millions of acres of these lands in 
the State: of Florida where the climate is suited to the growth of 
sugar cane have heretofore been supposed to have little value tor this 
purpose. The results obtained at our station at Bunny mede, however, 
have led to the belief that these lands are far more valuable for - this 
purpose than lias been supposed. It is an interesting fact that although 
these lands lie only a few feet higher than the peat or muck soils bor- 
dering the lakes, yet by reason of their physical characteristics the 
rate of radiation is so slow during the cool nights that frost is rarely 
known to attack even the tenderest vegetables on them, while it has 
often killed similar vegetables in the muck. This statement is also true 
of sugar cane. While the sugar cane in the muck is frequently frost- 
bitten, and in a few instances has been killed, no such damage has 
ever been observed on the cane grown on the pine lands. This impor- 
tant observation leads to the belief that the season tor the manufac- 
ture of sugar from cane grown on these lands can be indefinitely pro- 
longed. It can also be postponed in the winter until such time as the 
canes have reached their maximum content of sugar. With the muck 
lands in this part of the State such a postponement would sometimes 
be attended with danger, although in the muck soils lying 100 miles 
further south this danger would not exist. 

CANE GROWN ON SANDY SOILS. 

The best result obtained at Runnymede in the growth of sugar cane 
has been on the sandy soils mentioned. These soils appear to be pure 
sand. They do not contain a sufficient amount of vegetable matter to 
give them the dark color which is found in the hammock lands. They 
ftave apparently: small quantities of mineral plant food, and yet with 
only a moderate degree of fertilization with the necessary mineral 
and organic: elements excellent caner is grown, yielding from 10 to 12 
tons per acre, and containing, as analyses have shown, as high as 1U*5 
per cent x>f sugar, ■ These canes are shorter, stouter, hardier, and harder 
than the canes grown in the muck soil. 



CANE-GROWING IN THE MUCK SOILS. 

The result of the experiments the m uck soils dur- 

ing the past year has emphasized the fact that the great trouble to be 
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anticipated in such soils, aside from their deficiency in mineral plant 
food is dm to deficient drainage. It is clearly demonstrated that in 
many of these soils the system of open ditches, the only system of 
drainage so far adopted, is totally inadeqate to secure a proper freeing 
of the soil from water during the immense precipitation which occurs 
in that region from May to October. The fields of cane in these soils 
make excellent growth at first and until the access of the heavy rains 
and give every promise of a magnificent harvest. After the setting 
in of the rainy season, however, they begin to diminish in vitality and 
perish before reaching maturity.: It is proposed to try to remedy this 
trouble, in an experimental way, by pursuing a system of tile drainage, 
and for the experiments during the coming year a sufficient amount of 
agricultural tiling has been ordered and placed in position to secure 
some reliable data in regard to the effect of such drainage upon the 
growth of the crop. 

Kew varieties of seedling canes have been obtained through the cour- 
tesy of the Eoyal Agricultural Society of British G uiana, and these 
have been planted on the station at Bunnymede, in addition to the other 
foreign varieties now growing there. 

CASSAVA AS A DOTATION CROP. 

Experiments with cassava as a rotation crop are still very promising. 
A large growth of cassava can be obtained per acre upon the sandy 
soils and even larger growths upon the muck soils. An average crop 
of 4 tons of roots per acre is not an extravagant statement to make 
concerning the yield of the pine lands. Experiments, already cited in 
annual reports, have shown that these roots have over 30 per cent of 
starch. Starch made from cassava is extremely pure, free from nitrog- 
enous matter, and suitable both for food and for laundry purposes. It 
is believed that the production of starch can be made a very profitable 
adjunct to the growth of sugar in all those regions of Florida- little 
exposed to the dangers of frost.: 

TOBACCO CULTURE—PROSPECTS. 

Only a beginning has been made in the culture of tobacco, but it may 
be said that there is a fair prospect of growing upon these soils a tobacco 
which in many respects will approach in quality the celebrated Cuban 
products. 

WOOD ANALYSES. 

During the past year the Division of Chemistry has done a large 
amount of work for the Division of Forestry. This work has consisted 
in the examination of woods for tannin anil tanning materials, and in 
the analysis of sections of pine trees to determine the character and 
distribution of the resinous bodies which they contain. This work has 
employed on e analyst during almost the whole year, and part of the 
time two chemists have been engaged in these investigations. 

; TANNIN AND TANNING- MATERIALS. 

Some of this work has been of the most interesting kind. Chief 
among the good results which have been obtained is the investigation 
of the methods of determining the value of tanni n and tanning materials. 
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As a direct result of the work wliiehhas been done, a system of cooper- 
ation bas been established among the tannin chemists of the country 
similar in every respect to that secured in the Association of Agricul- 
tural Chemists. Samples of hide, powder, and tanning materials have 
been distributed to chemists from /the Division of Chemistry for cooper- 
ative work, analysis, and the comparison of the results obtained, 
Already a uniform provisional system of analysis has been adopted, and 
it is to be expected that this wort will become a part of the investiga- 
tions of the Association of (Jhicfal Agricultural Chemists and the chem- 
ists engaged therein will cooperate with that body in the further prose- 
cution of the praiseworthy objects in view. 

RESINS IN PINE TREES— ANALYSES. 

Most interesting results have also been secured in the examination 
of the distribution of the resinous bodies in i)ine trees, both those which 
are unbled and those which have been bled for turpentine. The result 
of these investigation s has been laid before the American C hemieal 
Society and also transmitted to the Division of Forestry for its use. 

Another valuable result of the work has been in the elaboration of 
the methods of analysis, especially in the investigation of anew method 
of determining the total amount of resin by the precipitation of the 
abietic acid which it contains as an insoluble copper salt. This process 
has greatly shortened the analytical methods, and also, it is believed, 
rendered them more accurate. 

FOOD ADULTERATION. 

The work of examining canued foods for adulterants and preserva- 
tives^ which reference was made in the last annual report, has been 
extended to complete the examination of canned vegetables. It was 
not found possible within the year to finish all the work necessary to 
this examination with all kinds of canned and preserved goods. 

ADDED PRESERVATIVES. 

With canned vegetables the work has been directed chiefly to the 
detection of any preservatives which may have been added and to the 
character of the vessels in which the goods are preserved, and, inci- 
dentally, to the food value and digestibility of the contents of the cans. 

In the preserving of vegetables if they be subjected to a temperature 
sufficiently high and prolonged to kill all germs it is found that they 
are partially disintegrated and rendered less attractive to the eye. 
For this reason a lower temp era tore lias been employed by some packers 
for the preservation of the foods, and the subsequent growth of germs 
which may not have been destroyed by this low temperature has in 
some instances been prevented by the addition of preservatives, such 
as salicylic, sulphurous, and boric acids. 

Opinions are" divided in regard to the wholesomeness or unwhole- 
someness of these added preservatives, the great weight of testimony 
being to the eifeet that while these bodies in small quantities are not 
injurious to health, yet the continual use of them, even in such small 
quantities, may finally become prejudicial. It is also shown that the 
same qualities which enable these preservatives to prevent the action 
of microorganisms, and thus preserve the food from decay, are also 
active in the digestive organs and hinder the normal functions of the 
digestive ferments. In other words, the forces which tend to preserve 
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, in this way the vegetables from decay also tend in like manner to 
retard the processes of digestion. The fair conclusion is that the use 
of added preservatives in canned vegetables is objectionable. This 
conviction, however, is not strong enough to warrant the absolute 
inhibition of these bodies, but the consumer would be sufficiently pro- 
tected if the law should require that on each can of preserved vege- 
tables a statement should be found as to the character of the preserva- 
tive used and the amount of it which has been added. The consumer 
and his medical adviser are thus properly forewarned of the danger 
which they may encounter in the way of such foods, and if in the face 
of this announcement they see fit to continue their use, it is a matter 
which rests solely with them, and they can not hold the guardians of 
the public health responsible for any ill effects which, may follow. Con- 
cisely, the views which we have reached as a result of these investiga- 
tions are these : First, that the use of added preservatives is, upon the 
whole, objectionable ; second, that their absolute inhibition is not war- 
ranted by the facts which have come to our knowledge, but in all cases 
their presence should be marked upon the label of the can. 

THE USE OF COPPER AND ZINC. 

There are certain added chemicals which are found in many varieties 
of canned vegetables which are used not especially for the purpose of 
preserving the but for adding to the attractiveness of their appear- 
ance. These are chiefly the use of copper and zinc salts to secure and 
preserve the green color of canned peas, beans, etc. The use of copper 
for this purpose is a very old one. Long ago it was observed that the 
cooking of peas, bean s, and other green vegetables in imperfectly cleaned 
copper vessels would secure a deeper and more attractive green appear- 
ance for the cooked product. It did not take the observing cook long 
to discover that this improvement in appearance was due to the copper 
or zinc present in the copper or brass vessels. The same effect was 
found to be produced when these vegetables were cooked in ordinary 
vessels with the use of small quantities of copper or zinc salts. Upon 
the whole copper salts were found more convenient for this purpose, 
and hence at the present day an immense industry has grown up in the 
greening of canned vegetables by the use of copper and zinc, especially 
of the former, and it is found that a large part of such canned goods 
exposed for sale in this country has been greened by the addition of 
copper, and in some cases of zinc. For instance, the amount of copper 
found in peas of French origin was '■■uniformly much greater than that 
found in American canned peas. Of 43 samples of American canned 
peas examined, 32-56 per cent were found to contain no copper, while 
6744 per cent were colored with copper. Of 36 samples of French 
peas, all were colored with copper except one, which was colored with 
zinc. Fii regard to the quantity of copper found, the following com- 
parison will be of interest : 



Amount of copper per kilogram. 



Less than 10 milligrams . . 

Between 10 and 18 milligrams 

Over 18 milligrams . . . ..... ^. 

Over 25 milligrams - , .......... ......... ...... .-. 

Over 50 milligrams . . . . — .... ... . . . .... - . . . . . 

Over 75 milligrams . . . . 

Over 100 milligrams ... . ..... - ..... . . . . . . . ... ... 



American 
peas. 



"French 
peas. 



Per cent. 
30 -23 
11-63- 
25 -58 
16 -28 

6-98 

0 

0 



I 



Per cent. 
0 

5-74 
94-29 
88-57 
60 

31-43 
11-43 



AG- 93—13 
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The occasional use of a small quantity of a copper or zinc salt, it 
roust be allowed, can be practiced without materia] injury to liealtb, 
On the other hand, the continaal and regular consumption of even the 
small quantities of these materials present in canned vegetables must 
be regarded as at least prejudicial to health. Therefore it is concluded 
-that the public health will be sufficiently conserved, provided each can 
of vegetables which has been greened artificially in this way shall bear 
plainly marked upon the label the nature of the greening material and 
the amount thereof employed. The responsibility for the use of these 
vegetables will then be thrown upaa the consumer, and he can exercise 
his own judgment with regard to the matter. 

The question of the use of copper in caoned goods has bee;i agitated 
in France for nearly a quarter of a century. At first the committees 
appointed by the Government to investigate the matter reported uni- 
formly against the use of copper for greening. While French puckers 
were not allowed for some time to sell their copper -treated goods to 

■ French consumers, they were not prevei) ted from using copper when 
'the goods were intended for export. For instance, in 1875 some Bor- 
deaux packers labeled their goods a Green peas (or beans) greened with 
sulphate of copper. Made especially for exportation to America and 
England, and not sold for French use." Copper was present in some of 
these ram pies to the extent of 40 milligrams per kilo. After this practice 
had gone on for some time the board of hygiene of the Gironde concluded 
to pmhibit it, stating that no distinction should be made between goods 
destined- for exportation and those intended for home consumption. 

> Nevertheless^, ; there was such a demand for goods of this kind that the 
exigencies of commerce gradually got the better of the hygienist r with 
the result, that the French Government h as fin ally permitted the use of 
copper in greening canned vegetables, requiring, however, that some 
definite mark shall be used in connection therewith. The canners, 
howeveiy were shrewd enough to elude the necessity of marking their 
goods as having been greened with copper or zinc, and falfiil the letter 
of the -la w, if-n ot- the .'spirit., by marking them with some iudefinite mark 

ranch - as- a Pimgktise. - . The result is that the purchaser of these goods 
has no intimatioii, as far as the label is concerned, of the nature of the 
material which is employed in greening, and the canners themselves 
claim that if they were compelled to mark their goods as having been 
greened with copper or '.zinc it would entirely destroy their sale. The 
question here is one of sight and not of taste or digestive value, and 
itseems that it would be wise to recommend to the consumer of e aimed 
goods to be content to use them, even if they are slightly pale or yellow, 
rather than to have them of a bright-green color at the possible.expeuse 
of health and comfort, r r 

VESSELS USED. 

Another prominent feature of the work which we have conducted is 
found in the examination of the vessels containing the vegetables, In 
Germany the law requires that the tins employed for holding the 
canned goods shall not contain more than 1 per cent of lead. In this 
country there is no restriction whatever in regard to the character of 
the tin employed, and, as a result of this, the tin of some of the cans 
has been found to contain as high as 12 per cent of lead, There is no 
question whatever among physiologists in regard to the effect of lead 
salts upon the human system. The continual ingestion of even minute 
quantities of lead into the system is followed eventually by the most 
serious results. Painters' colic, lead palsy, and. other serious diseases 
well known to physicians are the direct effects of the continual expos- 
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ure of tlie system to the influence of minute portions of lead salts. 
Therefore the greatest care should be ex eroded in the preparation of 
canned goods to exclude every possibility of the ingestion of lead. 
Even tin salts are poisonous, but not to the extent of lead, so thatthe 
presence of a minute portion of tin in canned vegetables, coming from 
the erosion of the cans containing them, is not a matter of such serious 
import as the presence of lead. Perhaps it would be quite impossible 
to exclude tin absolutely from canned goods when they are canned in 
tin, but it is possible to exclude the salts of lead. This can be done 
by requiring that the tin shall not contain more than, say, -.1 J per cent - 
of lead, and, in the second place, that the solder which is employed 
shall be as free from lead as possible. In Germany the solder employed 
in sealing the cans is not allowed to contain over 10 per cent of lead, 
while in this country the analyses of numerous samples of the solder 
employed show that it contains fully 50 per cent of lead. In addition 
to this there is no care taken to prevent the solder from coming into 
contact with the contents of the can. It is not a rare thing in care- 
fully examining the contents of a can to find pellets of solder some- 
where therein. Often on examining the inside of a can it is found that 
large surfaces of solder on the seams are exposed to the action of the 
acid eon tents of the can. 

Aifother ; great source of danger from lead has been disclosed by the 
.analytical work, viz, in the use of glass vessels closed with lead tops 
or with rubber pads, in which sulphate of lead is found to exist. As a 
sample of this, the goods of a manufacturer of Bordeaux may be men- 
tioned. All the samples of his goods examined were put up in lead- 
topped glass bottles. All except one contained salicylic acid^ and all of ::. 
them save one contained copper. In one of these samples lead existed 
to the -enormous amount of 35.2 milligrams .per kilo; in another 15.6 
milligrams per kilo were "found, while in one sample the extraordi- 
nary quantity of 40 milligrams per kilo was discovered. 

It is not difficult to see how goods covered with lead tops can be cou- 

■ taminated. It may be claimed that these goods should never be turned 
upside down, but the ..shippers pay little attention to such directions, 
and the result is that the goods may be kept for days or even weeks in 
such a position as to bring the contents of 'the can into contact with the 
lead tops or with the rubber pads containing lead. The constant con-., 
suiner of such goods, therefore, must run some risk of being exposed to 
the -insidious - inroads of some of the diseases peculiar to the action of 
small quantities of lead upon the human organism. It is not too much 

_ to ask that the law should require the cannei-s to exercise the utmost 
care to exclude all dangers of this kind. 
The general result of the examination of the canned goods exposed 

■■'■for sale in this country leads to the rather unpleasant conclusion that 
in some cases the consumers thereof are ..exposed to greater or less dan- 
gers from poisoning from copper, zinc, tin, and lead. These dangers 
could be . "easily removed if the manufacturers of these goods were 
required to follo w the dicta of a reasonable regard to public hygiene. 

FOOD VALUE AND DIGESTIBILITY OF CANNED" GOODS. 

In regard to the food value and digestibility of canned goods Inter- 
esting data have also been obtained. It is hardly necessary to call 
attention to the fact revealed by the examinations, that some of the 
canned vegetables^ like the same kind of vegetables when green, are 
more a condiment than a food. This, however, does not constitute any 
argument for their exclusion. 
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The fact; must not be lost sight of that the -human being is not, like 
other animals, to be fed merely with a view to securing tlie most rapid 
development of the body and deposition of fat in proportion to the cost 
of food consumed. The great difference iri the principles of human feed- 
ing as compared with cattle-feeding is found in the recognition of the 
property of taste. Any system of human feeding which rests solely 
upon the food value of what is consumed or the number of calories 
which such food will produce when burned is radically wrong. It is 
true that hiiinan beings should have nourishment, but this is only a 
very small portion of the cost of human food, and from an economical 
point of vie w the least importa nt. The palatability of the food, its gen- 
eral attractiveness, its power of giving pleasure and promoting socia- 
bility are of more monetary importance in the human dietary than the 
bare necessity of preserving life. For this reason not only the riciubut even 
the laboring man in moderate circumstances is warranted in expending 
a large portion of the amount which he has to devote to the sustenance 
of himself and his family for those things which, while they may not be 
very nutritious, are palatable and inviting. The practice, therefore, 
of preserving vegetables during the season when they are most abun- 
dant, and thus providing them in a practically green state when they 
are least abundant and most expensive, is one which can not be too 
highly commended. 

PURPOSES OF THE INVESTIGATION. 

Many of the packers of canned -goods have misunderstood the jmrpose 
of the investigation which has been made by the Department. There 
was no intention in this investigation to cast discredit upon any such 
process: It is true^ we considered it our duty to report fully upon all 
the materials found in canned goods, and which, in our opinion, ought 
not to have been there, and which were prejudicial to health. We 
likewise considered it proper to point out the fact, in the special report 
issued on this subject, that the actual amount of nutritive material in 
canned goods w as wholly disproportion ate to the price paid therefor, 
and that a person purchasing thus an expensive luxury might also be 
securing a food which contained added bodies prejudicial to health. 
The object, however, in calling attention to these facts was to impress 
upon the caimers and the public the necessity of preparing canned 
goods without these objectionable features. In fact, the position taken 
in the report was of such a conservative nature that it was not deemed 
advisable to utterly condemn the practice of adding salicylic acid, sul- 
phurous acid, copper, zinc, etc., to canned goods, but simply to ask that 
in all cases where such additions had been practiced the label should 
call attention to the fact, leaving- -the responsibility for any injury which 
might accrue from the consumption of these goods to rest upon the pur- 
chaser and canner in common. In other words, if a consumer of canned 
goods purchase materials which are known to contain these preserva- 
tives and coloring matters, the responsibility rests largely upon himself, 
and the duty of the Department to the public has been fully discharged 
in calling attention to the possible dangers which may accrue from the 
use of these bodies and the necessity for requiring the persons who 
prepare them to plainly state upon the labels the character of the 
materials employed. 

In the same way the purpose of the special report in calling attention ^ 
to the enormously high price paid for the nutritive material in canned 
goods has been misunderstood, There are cases where the resources 
at the command of the consumer are so limited as to render it neces- 
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sary "for the sustenance of life that lie should secure as high a quantity 
of nutritious material as possible for the sum at his command. In 
these cases there is no choice left in regard to consulting the taste or 
the eye. It is a matter of necessity that life should be preserved, Ih 
such a case the expenditures for food should rest upon the same ground 
as in cattle-feeding. By pointing out in the special report the high 
price of the nutrient in such foods it was intended that this might 
prove of some advantage to the person temporarily, perhaps, m circum- 
stances which rendered the maintenance of life the first object in the 
purchase of food. These ideas were incorporated in the special report 
in the following words; 

A careful perusal of the data in the body of the report will not fail to convince 
every unbiased person that the use of canned vegetables is, upon the whole, an expen- 
sive luxury. It is not the purpose of this investigation to discourage the use of such 
bodies, but only to secure to the consumer as pure an article as possible, Never- 
theless, these practical conclusions may prove of some help to the laboring man and 
the head of a family, when he finds himself in straightened circumstances, by assist- 
ing him in investing his money in a wiser and more economic way than in the pur- 
chase of canned vegetables. An expenditure of 10 or 15 cents for a good article of 
flour or meal will procure as much nutriment for a family as the investment of $3 
or $4 in canned goods would. 

PROTESTS OF PACKERS. 

In ]nany cases where the chemicar examination disclosed the presence 
of preservatives in certain canned foods the packers have protested 
that a mistake in analysis had been made. It is not necessary to call 
attention to the fact that chemists are far from infallible, and that mis- 
takes iii analysis may he and are frequently m ade. In matters, however, 
of this, kind extreme care is employed, and where an indication of pre- 
servative was found special corroborative tests were made. In all 
cases of doubt the foods were passed as being without added preserva- 
tives. Where, however, the chemical action was plain and unmistaka- 
able, there was but one course to pursue in making the report, viz, to 
state the facts, as observed. Numerous protests have been received 
from packers in regard to this matter, and in many cases additional 
examinations have been made and in every instance with corroborative 
results. It is quite possible that imitations of the goods of packers 
with established reputations have been made by unprincipled parties. 
One packer acknowledged, in protesting that his goods had been mis- 
represented by the report, that his firm was in the habit of giving 
packages of labels to its customers, who complained in some cases that 
the labels as purchased had been soiled or torn. It is not difficult to 
surmise that in many such cases these labels may have been affixed to 
goods of a, different quality from those put up by the original packer. 
In every in stance we have been perfectly willing to thoroughly review 
any contested ground, and are anxious that all packers who feel that 
their goods have been misrepresented shall have a full and fair review 
of the work. We shall be only too glad to make any correction in case 
any mistake shall be found. 

It is believed that the effect of the investigations will be of a most 
salutary^ kind. Oanners will bo more careful in the character of the 
tins which are used in the manufacture, in sterilization, and more par- 
ticularly in the exclusion of all objectionable preserving reagents. 
There can be no possible objection, however, to the moderate use of 
common: salt or sugar where the addition will tend either to improve the 
flavor or the keeping quality of the goods ; nor, on the other hand, should 
there be any objection to the use of copper in greening, as, for instance, 
with canned peas, if the consumer be plainly informed of the fact. 
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Iii regard to the use of salicylic acid and other preservatives of this 
character, Uttie can he said in addition to what has already been cited. 
There is a widespread belief among physicians and physiologists" that 
the continued use of salicylic aeid^ even in small quantities, is injurious. 
There are some physicians and physiologists, however, who do not share 

"."tin's belief. In a case of doubt of this kind it is- safe to go on the pro- 
hibition side. There is no doubt of the fact that vegetables can be well 
preserved without the use of salicylic acid. There is, therefore, no 
necessity for its employment, and .It m hoped that packers in general 

: will exclude it from the list of materials added to their preserved goods. 

MISCELLANEOUS WOHK. 

The miscellaneous work of the division has been in the line of that 
usually practiced. It would not be profitable to recount here the vari- 
ous analyses which ^ ^ head. Numerous 
samples of waters used for watering stock and for irrigation purposes, 
minerals supposed to contain phosphates, samples of marls, soils, and 
occasional samples of minerals containing precious metals have come 
under this head. 

It in ay be well to state, for th e information of those desiring work of 
this kind, that the Division of Chemistry no longer makes assays of 
minerals for the precious metals. The only furnaces we have which 
we could use for the purpose are. those employed for incineration in 
the preparation of ash for analysis. As these incinerations are made 
in platinum dishes, the use of these furnaces for assays, introducing 
into them large quantities of oxide of lead, would render them danger- 
ous to dishes of platin um . 

It may be well, further, to call attention to the fact that miscellaneous 
requests for the analysis of fertilizers and soils are uniformly referred 
to the experimental stations of the States whence the requests come. 
There are so many local conditions necessary to he taken into account 
that soil analyses, with the labor and expense necessary, are of- little 
profit when made on samples taken at random and without knowledge 
of the conditions necessary to make them typical and at a place remote 
from their location, It is far more profitable and proper that the 
farmers should-. apply to their State experiment stations, and not to the 
'.'Department of Agriculture at Washington, tor information of this kind. 

The same remarks, to a limited extent, may be applied to the mis- 
cellaneous examination of fertilizers. Many of th e States now have 
fortilizer-control laws for the protection of the farmer, A gain, local 
considerations are of the greatest weight in determining the value of a 
fertilizer in any given case. The actual value for crop- producing pur- 
poses of any commercial fertilizer is not. determined alone by the per- 
centage of plant food it contains : the character of the soil to which the 
fertilizer Is- to be applied has much to do with its value as a crop pro- 
ducer; therefore any in formation which may be given in a miscella- 
neous way in regard to the value of a fertilizer can not be taken at its 
full -. worth without a knowledge of the character of the soil to which it 
is to be applied. 

It is well again to call attention to the fact that it is not the function 
of the Division of Chemistry to make analyses of mineral and artesian 
waters for supposed medicinal qualities. If such waters, however, are 
to be used for agricultural purposes^ they should be referred to the 
State experiment stations and not to the Department o f Agricul ture. 
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SIR : I have the honor to present herewith my annual report as. En to 
mologist for the calendar year 1893. Following the plan of the last 
report, I have treated In a general way of the work of the division during 
the year and have added a few short articles upon some of the more 
Important of the insects which have been under investigation. 
Very; r espeetfuliy , 

0. V. Riley, 

Entomologist, 

; Hon. J. Sterling Morton, 

Secretary. 



INTRODUCTORY. 

The Division of Entomology is brought directly into contact with the 
fanners and fruit-growers of the country, as it is appealed to in all 
emergencies where crops are being injured or destroyed by insect agency, 
For this reason the correspondence has steadily grown during the last 
eight years, although without any corresponding Increase in the appro- 
priations or available force tor correspondence, The files of the division 
show that over 4,000 letters of inquiry have been answered: during the 
year, exclusive of those attended to by circulars printed and mimeo-.-- 
graphed.:; In many cases the information sought can be given only 
upoi r renewed investigation, -as new problems- present themselves almost 
daily during the gTowiug seasoii, The division is also called upon to 
do a great deal of museum work in the sense of determining species 
sent in either by farmers .or by experiment station experts, as it "has 
come to be looked upon as a center of information in these particulars. 
Thus, some 10,000 specimens have been examined during the year— a 
work facilitated by the cooperation of the IJ. S. National Museum. 

The publications of the division during the vear have been as follows : 
: Insect Life, Volume v, Nos. 3, 4 5 and 5,7 and Volume vi, Kos. 1 and 2 
. BulletimKo, 28, The More Destructive Locusts of America i^oith of Mex~ 
ico, by Lawrence Brunei'; Bulletin Mo, -29,- Eeport on the Boll worm of 
Cotton rlReUothis armu/er RmiL) r mi\de under the Direction of the 
Entomologist, by F. W. Maily; Bulletin No. 30, Reports of Observa- 
tions and Experiments in the Practical Work of the Division, made under 
the Direction of the Eutomologistj Bulletin Ko. 31, Catalogue of the 
Exhibit of Economic Entomology at the World's Columbian Exposition, 
Chicago, lib, made binder the Direction of the Entomologist. These, 
togethexwifch the animal report, make a total of some 800 pages* 
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The work in apiculture lias been un avoidably limited. The apicul- 
tural assistaut has been occupied tor the most part in the preparation 
of a manual on apiculture, which will soon be completed. 

The gypsy moth {Ocneria dispar) has come to be well known through- 
out the country because of the prominence which has been given it in 
the agricultural literature of the State of Massachusetts. Since 1889, 
when its in] uries to the forests an d or eh ards of certain counties in that 
State were so serious as to induce the State legislature to appropriate 
money tor its extermination, there has been continued effort to circum- 
vent or exterminate it, and between $300 , 000 and $400,000 has been 
voted for the purpose by the State legislature, A committee of well- 
known entomologists were invited during the year to examine the work 
of the gypsy moth committee, and reported very favorably thereon. 
Con gressional aid has since been asked tor by the State board of agri- 
culture, and the Department ha^ been solicited to further this appeal, 
" It will be seen, from the report on the San Jose scale (Aspidiotus 
i fernieiosus") in Virginia^ that this is another case where the spread of 
an introduced injurious insect has attracted the attention of the State 
authorities and threatens the fruit interests of the whole Atlantic sea- 
board. In both these cases the question comes up as to how the divi- 
sion can best assist in exterminating the introduced pest, and it would 
seem that such cases should be treated in the same spirit in which we 
would treat a contagious disease of animals that should threaten other 
sections of the country. 

In the case of the San Jose scale careful in vestigation s have been 
made by the division, wh ich all indicate that its range is quite limited, 
and the State board of agriculture appreciates the situation and is 
ready to do whatever this Department recommends. Before the winter 
is over, it is hoped we maybe able to decide on a course that will effect- 
ually stamp it out, even if this should involve the destruction of all 
\ trees now affected. 

Some space has also been; devoted to the consideration of another 
recently introduced scale-insect from the West Indies, equally to be 
dreaded , but already in all probability beyond our control . Instances 
like these are liable to be reported at any time, and the good which the 
Department may do by the introduction of desirable beneficial species 
in specific eases,- or in the extermination of undesirable species un wit- 
tin giy introduced into given sections, can scarcely be appreciated by 
those who have not given the matter thought or who are not familiar 
with the inestimable g<)od that often hu-s flowed and will yet flow from 
careful scientific research in this direction. 

Considerable time 7 thought, and labor were bestowed during the 
year covered by this report upon the preparation and installation of 
the exhibit of the division at the World's Columbian Exposition, 
described in detail in the report of Assistant Secretary Willits. The 
object kept in view in the preparation of this exhibit was to make it 
thoroughly educational and as far as possible illustrative of the 
methods employed by the division. 

In addition to the ordinary routine work of the division, already 
indicated, there is certain special work which should be attempted and, 
if possible, successfully carried out. Such, for example, is the intro- 
duction of the Gapriflg insect from Smyrna into California, This Cap- 
ping insect (Blmtopliaga psenes) is essential to the proper development 
of the Smyrna fig, there being between the plant and the insect a rela- 
tion which is absolutely necessary and mutually ben The action 
of the insect, which is secured by simple means in Smyrna, gives the 
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luscious superior quality to the figs of that country which has made 
them celebrated. The Smyrna fig has been grown in California with- 
out the Caprifig insect, and as a consequence is imperfect and can not 
compete in the markets of the world with the imported figs. The in- 
troduction of this desirable insect has been attempted by private .par- 
ties, and particularly by one public spirited gentleman of Mies, Gal.,. 
Mr. J. C. Shinn. These efforts, Mr. Shinn reports, have all, so far, 
proved fruitless, since the insects, from some cause or other, die either 
on the way or soon after arrival. The Entomologist regards the matter 
as of 'sufficient importance to be taken up by the Department, but 
much preliminary investigation and arrangement are necessary to in- 
sure success. 

Again, the bee-keepers of the country have been for some years dis- 
cus sin g the d esir ability of introducing from C eylon th e giant bee of 
India (Apis dorsata) as one which may materially benefit their industry 
by crossing with our own races of bees. Its introduction seems well 
worth attempting, and it is respectfully urged that the attempt be 
made. 

Still again, as has been shown in Insect Life (Vol. vi, ~Ho. 1), there 
is a Lepidopterous insect (Erastria seitula) in southern Europe which 
is a formidable enemy of the bla<?k scale (Lecanhim olew). This scale 
; is one of the most serioiis drawbacks to fruit culture, and especially to 
olive culture, in southern California, and while steps have already been 
taken by correspondence to introduce the Erastria, it is a case where 
special efforts are justifiable. 

In all cases like these, private effort can rarely be so effectively made 
as effort by the National Government. Investigations of this kind 
must be well and carefully planned, and under the direction of special- 
ists who understand what is wanted. 

The office force of the division has practically remained unchanged 
during the year, although Mr. Albert Iloebele, a faithful and efficient 
agent who has been on the force for the past ten years, and since 1886 
has been stationed at Alameda, Cal., has found it to his interests to 
resign and accept a position with the Hawaiian Department of Agri- 
culture and Forestry.* 

THE WORK OF THE SEASON. 

DESTRUCTIVE LOCUSTS. 

Aside from comparatively slight trouble in Minnesota and jSTorth 
Dakota, migratory locusts have done little damage in this country for 
seventeen years. Several local nonmigratory forms have, however, 
during the past three years attained exceptional prominence. This is 
due. to a succession of comparatively dry seasons. In 1891 local dam- 
age was quite general throughout the so-called Western States, and the 
division has published somewhat detailed accounts of outbreaks of 
local species in eastern Colorado, portions of Kansas, Idaho, and 
Wyoming. During 1892 the damage was less, though nonmigratory 
species were abundant and somewhat destructive in a number of other 
localities. During the present season there has again been an increase, 
and even in many of the Eastern States, where close cultivation and 
diversified farming afford conditions which, on the whole, are unfavor- 
able to the increase of these insects, they have been so abundant as to 



* Since this in troduetion was written all the field agents have been discontinued. 
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attract general attention, Accounts have been received of damage 
from northern Ma -saehusettsr, northern lew York, westerm Gntario ? 
central Peimsylvania. nortlieastern Oliio, northwestern Missouri,-, east-, 
em Colorado/ southern Idaho, and mi e or two points in California. 
We have not, however, received a single specimen of the Rocky Moun- 
tain or: western migratory species (Galoptenvs spretus) or of the lesser 
• • migratory- • loeu st • -( Galop terms ' atlan is) . . A il the damage has been done 
by the nonmigratory species.; Bulletin 25 of the division, published 
in June, 1891, has proved of great service in this connection, as it 
relates almost exclusively to the best remedies foi destructive locusts. 
Irs nearly every instance where serious damage has been threatened, 
'-the reeommea dations in this bulletin h ave been followed. Particularly 
good results were obtained in Colorado: and in Kern County, CaL, dur- 
ing the last season, Bulletin 28, in which illustrations and full 
desm-iptions of the species of locusts likely to become injurious are 
given, has also served a good purpose, as it has enabled correspondents 
of the Department to recognize species occurring in numbers, and this 
recognition has, in many cases, allayed unnecessary alarm over the 
supposed advent of the migratory species. 

/ : ~ /the western or great plains cricket. 



The western cricket, Anuhrus simp lex (Plate rvyFig-. 3), has, during the 
season, caused a great deal of consternation over a large area of the 
middle portion of the Great Snake River plains in Idaho and the mourn 
tain region to the north, chiefly along the Wood Eiver and its tributary 
"valleys. In that particular locality the crickets have been known to 
exist for thirty years or more and to hatch in limited quantities annu- 
ally. They have never become so numerousj however, as to cause seri- 
ous damage until the present year. For three years they have been 
iiicreasing/uoticeably, each year working farther, out upon the valley, 
and laying their eggs wherever overtaken by fall, until last season the 
districts extending frmn the to the top 

of the mountains, 75 miles to the north, were fairly well stocked. They 
hatched numero a sly the present spring, and the young were found in 
considerable numbers even on the top. of some of the mountains close to 
the snow tine, at an elevation of no than 7,000 feet. Some little 
clam age was caused by many thousands of specimen s being carried 
down the Boise. Eiyer and aiidiiig their way into the irrigating canals, 

--thus being carried out into the cat tivaled fields. -Nearly ail these, how-' 
ever, we;e destroyed before reaehing maturity. The Camas Prairie, 
referred to by Mr. Broner in Bulletin 27 as having been overrun by 

.. Gmnmila -peihwMa,'Calopiemis afianiSj C. feedns, G. Uv Hiatus mid Fezo- 
ietUm enigma, in 1S91 V seems to have -suffered most. The permanent 
breeding grounds of the crickets seem to lie 20 to 40 miles south of the 
prairie, and, in migrating, this forliie region was entered in great num- 
bers. In 1891 very few Bpecimenn were iu;tice,i, in 1892 more, and the 
present year millions, This interesting migration was investigated by 
Mr. Robert Mill j ken, who was temporarily commissioned by the Depart- 
ment for this purpose. He found that eggs were deposited over the 
entire area overrun, from the Snake River to the mountains, making 
the outlook for the season of 189i very gjoomy. The cricket swarms 
travel at the rate of about a mile a day, and a considerable portion of 
the adjacent territory may be overrun. The reports indicate, however, 
that at certain points along the south line of the foothills the crickets 
die<l oh by millions from disease. 
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The free use of coal oil affords the best remedial treatment for this 
insect. Where irrigation is praeticed it is a comparatively easy matter 
to protect fields of grain by allowing coal oil to drip from a pail upon 
the surface of the water running in the ditches. Armies when oil the 
march are easily driven, and some success has been obtained by 
driving them around the edge of a green field. In fact, the driving of 
flocks of slieep through a grain field results in stamping many thou- 
sands of the crickets to death and in driving the ^remainder away . The 
free use of u hopperdozers soon after the hatching of the eggs is also 
practicable upon lower lying ground. 

THE ORANGE MEALY-WING. 

A small insect which afiects the leaves of the orange in Florida and 
Louisiana and in northern greenhouses has been studied for a number 
of years. It has recently appeared in such great numbers as to cause 
some alarm among orange-growers, and an extended article upon the 
species has, therefore, been published in Insect Life (Vol. v, pp. 219- 
221)). The stages of the insect were fully described under the name of 
Aleyrodes citri. The species in all its stages is shown upon Plate in, and 
a summary of the facts is herewith given. 

As a rule, the insects pass the winter in the fun-grown larval condi- 
tion. " They change to pupa in the early spring, and the adult insects, 
which are minute four- win ged tli.es, issue in March and April, and Boon 
begin to lay their eggs. Each female lays probably from 25 to 40 eggs, 
an d these are attached by a short pedicel to the under surface of the^ 
leaf. The young soon hatch and stay on the under side of the leaf. 
They are delicate and nearly transparent, and, therefore, very difficult 
to observe. In fact, so truly is this the case that the leaves of an orange 
tree may be swarming with the insects and the owner never suspect 
the tact. 

There are three annual gen erations in Florida and Louisiana and 
two In the greenhouses at Washington. Where the attacks of the 
insect are severe the under sides of the leaves become inerusted with 
the bodies of the insects, which overlap each other and completely obvi- 
ate all transpiration from that surface. Moreover, there results from 
the small quantity of honey dew secreted by the insects an invariable 
coating of smut lung us, usually most marked on the upper side of the 
leaf, and the tree is thus deprived of almost its entire leaf surface. We 
have not learned that any trees have been actually killed by the attacks 
of this insect, but the health of large numbers has been seriously preju- 
diced, and there is a great need for the application of an efficient remedy 
in many groves. 

The careful experiments which have been made indicate that kero 
sene emulsion will kill the insect in all its stages, but that it is more 
efficacious when applied to the adults and the younger larvse than when 
applied to the and pupa?. It will destroy the eggs, but 

when applied -.to the pupae many escape, owing to the fact that this stage 
is passed within, the last larval skin. A single spraying will not kill 
all the eggs, and two or three operations are required to produce this 
result. Winter spraying against the full-grown larvae will hardly pay, 
The best time to spray will be during or just after the flight of tile first 
brood of win ged in di viduals in March an d April . Two thorougl i spray - 
ings, at in terval s of two weeks at this time of th e year , should reduce 
the numbers of the insect to such an extent that no further treatment 
will be needed during the season. The standard emulsion, diluted wiU 
ten parts of water, is recommended for this purpose. 
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THE PERIODICAL CICADA. 

During the present year two interesting broods of tlie periodical cicada 
{Cicada septendeeim Linn.) have appeared in different parts of the coun- 
try. Previous records showed occurrences of these broods as follows: 

. Eeood XVI.— Tredecim— (1880; 1893). 

Alabama/^Lowndes County, 

Georgia. —Cobb and Cherokee counties. 

Tennessee. — Lincoln County, 

North Carolina.— Lincoln and Moore counties. 

This brood is but little known, and all localities require further confirmation this 
year. 

Brood XI.— Septendecim— (1876, 1893 J. 

North Carolina.— From Raleigh, Wake County, to the northern line of the State ; 

also in the counties of Rowan, Davie, Cabarrus, and Iredell, 
Virginia.— From Petersburg, Dinwiddie County, to the northern line of the State ; 

Bedford and Rockbridge counties ; Valley of Virginia, from the Potomac 
_ River to the Tennessee and North Carolina lines. 
District of Columbia.— Woods north of Washington. _ 
Maryland.— Southern half of St. Mary's County. 
Ken tucky. — Trimb 1 o C oiinty. 
Indiana.— Knox, Sullivan, and Posey counties, 
"Illinois.— Madison County. 
Kansas. — Dickinson and Leaven worth counties. 
Colorado. — Cheyenne Canyon, . 

The past records, however, in the case of a number of the broods of 
this insect have not been as full and accurate as could be desired, and, 
moreover, it is most important to trace the exact extent of each brood 
: as it makes its appearance, in order to notice variations induced by; the 
advance of civilization. A circular, giving the localities in which these 
tyvo broods had been previously noticed and asking for notes, was there- 
fore prepared and mailed early in June to correspondents living within 
the regions in which it was anticipated that the insect might appear. 
Copies of "this circular were also sent to prominent newspapers pub. 
iished in these regions, with requests to print it and to u rge their readers 
to correspond with tlie division* 

; Regarding Brood XVI, concerning whi eh there was little previous 
information, but one report which might possibly refer to this brood 
has been received. Mr. Thomas J. Key, of Montgomery, Ala., writes 
simply : " The cicada is in Montgomery County, Ala., and there were a 
few here in 1892." This note from Mr, Key, however, was not received 
'/■-un.til: September 9, and it is probable that he refers to the annual, and 
not to the periodical, species, so that .practically we must pass over 
this brood as unverified this year. That such a brood did exist, how- 
ever, seems likely from the exact testimony of Dr. Gideon Smith of its 
appearance in Cherokee County, Ga., in 1828, 1841, 1854, and from Dr. 
John G. Morris's statement of its appearance in the same locality in 

Thexeplies to the questions concerning Brood XI indicate some inter- 
esting facts. The doubtful States and Colorado. Con- 
cerning the former, reports of the occurrence of the insect have been 
received^ though the dates given justify some doubt as to the species 
relferred to. Mr. James Dun lop, of Detroit, Dickinson County, states 
that they made their appearance in the beginning of July, and were 
distributed over the whole county. The Colorado locality remains 
unverified, although Mr. John Gardiner, of the University of Colorado, 
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visited both the north and tlie sonth Cheyenne canyons during July 
and made a special search for the insect, but found no trace of it. 

From Illinois no verification has been received of the Madison County 
appearance, but Mr. J. H. Atkinson, of O'Fallon, St. Clair County , reports 
that it made its appearance in small numbers on July 1, doubtless 
referring to 0. canicularis. The insect made an unexpected appearance 
in two localities in Pennsylvania. This seems to be a northward ex- 
tension of the Virginia, District of Columbia, and Maryland district. 
Mr. M. W, Strealy, of Chambersburg, found that they appeared in 
marked quantities in May and June a mile east of the Franklin- Adams 
line, extending north and south from Mont Alto, in Franklin County, 
to Pine Grove? hi Cumberland County. These were not necessarily the 
limits of the appearance, but were simply the limits of Mr. Strealey's 
journeys, Pro£ W. W. Buckhout, of the State College, Center County, 
found quite abundantly, two or three miles east of Phillipsburg, dead 
branches containing eggs the second week in August. He also found 
pupa shells. In Maryland they were reported in the lower part of 
i Prince George County, and in the District of Columbia they were 
noticed by members of the office force in the woods north of Washington 
early in June, and also along Bock Creek. In Virginia we have several 
new localities, which, however, simply corroborate the general distri- 
bution of the brood, as indicated in Insect Life (Vol. v, p. 229). That 
the brood extends across the Horth Carolina border line is indicated 
by a notice, in the Winston Sentinel of July 12, to the effect that the 
insect made its appearance at Elkin, in Surry County. This information 
was kindly transmitted by Mr. William Sharswood, of Boyden, Surry 
County. 

Next year, 1894, two broods will make their appearance. The first, 
Brood XII, a seventeen-year brood, appearing last in 1877, will occur 
in northeastern New York and down the Hudson River to its mouth j 
thence east ward to JSTewHavenancl westward across tlie northern part 
of New^ Jersey into Peimsylvania. Isolated patches will occur in Dear- 
born County, Ind., Kalamazoo, Mich., and in localities in North Caro- 
lina, Virginia, and Maryland. Brood XVIII, a thirteen-year brood, is 
by far the largest of the thirteen-year broods, and one of the best 
known of all those recorded. It was carefully studied in 1868, and its 
Missouri and Illinois localities are particularly well established. It 
will appear in southern Illinois, throughout Missouri (except in the 
northwestern corner), in Louisiana, Arkansas, Indian Territory, Ken- 
tucky, Tennessee, Mississippi, Alabama, Georgia, and North and South 
Carolina. The occurrences of this brood have been traced further back 
than those of any other thirteen-vear brood, and its South Carolina 
appearances are known for 1881, T868, 1855, 1842, 1829, and 1816. 

THE HOP PLANT-LOUSE IN THE NORTHWEST. 

Up to the year 1889 Phorodon ImmuU had never been found in-.the.- 
extensive hop fields of Oregon and Washington. Just how and just 
when the species was first introduced it is difficult to state, and no 
investigations in this direction have been made. Specimens were first 
sent to the division for identification in 1889, but it is probable that 
the species was introduced at least a year previous to that date. The 
most reasonable supposition with regard to the introduction would be 
that the winter eggs were carried to the coast upon plum cuttings or 
plum stocks. So far as we know, the winter egg occurs upon no other 
jdant, and it is difficult to imagine any other method of transport. In 
the year 1890 the insect increased with marvelous rapidity and caused 
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the loss of about one -fifth of the entire hop crop of Oregon and Wash- 
ington. . Tills means a inoney loss <>f aboat $870,000 to those two 
States. Largely on account of\ tins 1890 damage, but also on -account 
of the appearance of the lice in alarming numbers in the hop fields of 
New York in the first part of June, 1891, an emergen cy leaflet was pub- 
lished by the division on June 11, 1891, and circulated throughout the 
three States mentioned. The life history of the insect was briefly 
reviewed, and remeclial treatment by spraying with kerosene emulsions 
and fish-oil soaps was recommended. Formulae for the best two mix- 
tures of these cl asses were given, and the subj ect of spraying appa- 
ratus was considered in some little detail. The damage done by the 
lice in 1891, however, does not seem to have been as great as in the 
previous year. A number of hop- growers experimented with the reme- 
dies recommended in Circular No* 2, with the result that in a number 
of instances, through improper preparation of the kerosene emulsion 
in particular, some damage was done to the vines. These cases .were'.- • 
immediately seked upon and exaggerated by persons interested in the 
sale of quassia chips. Decoctions of quassia chips had been in use in 
England against the hop plant-louse tor some years. They were care- 
fully tested in the field "experiments of the division in New York in 
: 1887, and while they were found to be of value, they were found inferior 
to both fish-oil soaps and the kerosene emulsions, while their cost was 
greater than either of the others; They are to be recommended only 
when the treatment has been neglected until the lice are swarming in 
the burrs. - - 

Certain officer s of the State board of horticulture of Washington 
were impressed by the fact that certain wingless plant-lice were found 
upon old roots of the hop. vines during the w inter. The conclusion 
drawn from this finding was to the effect that the lice occasionally or- 
habitually hibernate upon the -"roots' "of the vines, and not, as stated in 
our writings, in the egg stale upon plum trees. Some correspondence 
ensued, but upon -the receipt of specimens we were enabled to set the 
matter at rest, since, as in a similar casein New York in 1886, the insect 
found upon the root of the vines proved to have no connection with the 
hop plant-iOuse T bat to hen, species of the wingless genus Ty.ehea.. In its 
discussions with the hop-growers of these two States the division re- 
ceived the warm support of Prof, F. L a Washburn, entomologist to the 
agrieultoal experiment station ; at Corvallis, Ore g\, who published sev- ■ 
era! c irculars of information and query, based upon results obtained by 
investigations of the division v The -Entomologist planned a trip to the 
-North west -during the. summer of 1892, in order to settle all controverted 
points and place the hop -growers of these two States in a position to 
^successfully and Intelligently fight this destructive insect, Other mat- 
ters interfered, however, and the work had to be postponed until the 
present season. 

In the meantime Profl Washburn, as the result of extended corre- 
spondence with iiop- grower s in liis own State and in Washington, had 
gradually come to the conclusion, as evidenced in one of his recent ly 
published papers, that, while the kerosene emulsions were efficacious 
against hop lice, the difficulty of their proper rjreparati on detracted 
■from their availability. Improperly prepared and by ignorant persons, 
they resulted in /theyfiuixiri g- of .the -foli-age. It was, therefore, still more 
important that the hop fields should be visited the present season and 
by a person familiar with the simple methods of preparing 1 these impor- 
tant insecticides r and as a Koebele was commissioned to 
visit the fields in June, I893 9 Tub seasoii, uhfbrtnnateiy, was at least 
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two weeks later than usual, and Mr. Koebele was unable to conduct 
spraying operations upon any extended scale in the hop fields. How- 
ever, he made a number of interesting observations and conducted 
experiments upon a small scale, both upon plum and upon the first 
generation of the lice which appeared on the hop. The results con- 
firmed in large degree our eastern experience. The entomological 
points of importance brought out by the investigation are the finding 
of a new species of Phorodon upon mint, which was confounded by cer- 
tain Western observers with the true P. humuli. The latter was found 
to feed, as in the East, only upon plum and hop. A number of lady- 
birds were observed feeding upon the hop plant-louse, and were accu- 
rately determined. The insecticide work showed plainly the superi- 
ority of both the fish oil soaps and the kerosene emulsions over the 
quassia mixtures. Preference was given to the fish-oil soaps, and that 
mentioned in our emergency Circular No. 2 was found perfectly satis- 
factory. Too much emphasis can not be laid upon the importance of 
using the best quality of i>otash lye. The formula, in brief, is: Potash 
lye, 1 pound; fish oil, 3 pints; soft water, 2 gallons. The lye is dis- 
solved in the water, and when brought to the boiling point the oil is 
added, and the batch is boiled about two hours. Enough water is 
filled in to make up the evaporation by boiling, and the result will be 
about 25 pounds of soap, which when cold may be cut and handled in 
cakes. This is enough for 150 gallons of effective wash, and will cost 
about 23 cents in Oregon. 

Recalling his experience with the very effective resin compounds, 
which he first used against the fluted scale in his experiments as an 
agent of the division at Los Angeles, Cal., in the summer of 1886, Mr. 
Koebele undertook a series ot experiments with this substance and 
found it very effective. As the result of his experience, he recommends 
1 pound of caustic soda dissolved in 2 gallons of water, and 6 pounds 
of broken resin to be boiled with about 3 quarts of the resultant lye. 
After the resin is dissolved, the rest of the lye is to be added slowly, 
with water to make about 8 gallons of the compound, which should be 
still further diluted with water before cooling. The resulting mixture 
should be clear and brown In color, and at this stage it is readily 
diluted with water. A milky appearance indicates imperfectly saponi- 
fied resin. Resin is sold at Portland, Oreg., at about $4 per barrel of 
280 pounds, and this compound of saponified resin, made according to 
the above formula, will cost about 17 cents, and will dilute into about 
75 gallons of strong wash. If diluted to 100 gallons of wash, it will 
still be effective upon plant lice, while the predaceous ladybirds will 
not be killed by it. The action of the resin upon the plant-lice is said 
to be immediate. It spreads readily and adheres to the surface of the 
leaf. * 

In conclusion, the importance of work in the early part of the season 
upon plum trees can not be too strongly reiterated. It will be an easy 
matter to limit the number and size of the plum trees in the vicinity of 
the hop fields to such a degree that they may be treated with the 
utmost ease. With care this treatment may be made to forestall any 
necessity for actual spraying of the hops. 

DAMAGE TO FRUIT TREES BY TJIE RED-LEGGED FLEA-BEETLE. 

Early in April word was received from Mr. George E. Murrell, Cole- 
mans Falls, Va., to the effect that 1,000 peach, pear, and plum trees had 
been entirely denuded of blossoms and buds within forty-eight hours 
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by a flea-beetle, whose attack lie bad not been able to arrest up to the 
tinrq of writing. An assistaiit (Mr. E # A. Scliwarz) was, therefore, sent 
to the spot to investigate. He found that .the insect doing the dam age 
was the red-legged rlea-beetle( Crepidodera r.ujipes Linn). (Plate rv. Fig. 
2), He found the farm situated at the base of a high spur of the Blue 
Ridge Mountains. Upon a flat-topped ridge, origin ally covered by a 
dense growth of shrubbery, composed mainly of black locust, but 
which had been cleared and plowed in March, the young orchard of 
1,000 trees was set out towards the end of March or the first week in 
April. During the first warm days of the year immense numbers of 
the flea-beetles appeared and destroyed the blossoms and leaf buds. 
On April 14 not a single green leaf or living bud was to be seen. The 
beetles, however, were still numerous upon .the trees in spite of sev- 
eral applications of insecticides which had been made by Mr.- Murrell 
between April 8 and 14. The breeding habits of this beetle do not 
appear to be known, although it is surmised that they live in the larva 
condition in the roots of black locust (RoMnia pseudacaciajy^mGe ' ' this 
is the favorite food plant of the adult. The insect unquestionably 
hibernates in the perfect condition. Mr. Murrell unconsciously did the 
worst thing he could possibly have done in clearing off the scrub in 
March and immediately plowing and setting out his orchard, as the 
beetles were thereby disturbed in their hibernating quarters and given 
an early start with a good supply of food in the shape of the young 
fruit blossoms. It is hardly supposable that such great damage as this 
to fruit trees, young or old, from this beetle will recur except under 
just these conditions. Where land covered, with locust scrub is to be 
put into orchard, it is plain that the scrub should be rooted up in the 
early summer, the land then plowed and left in fallow until the fol- 
lowing spring. 

The insecticides whic^ of little 

use. The insects came in increasing numbers, resembling an invasion 
of rose chafers ? an d the bare s moo th bark o f the little sap tin gs offered 
little hold for the arsenical poisons. The kerosene emulsion killed 
those which it touched, but others followed immediately afterwards. 
It was found that jarring the young trees was entirely practicable, 
and that with the aid of an umbrella a person could capture nearly 
all the beetles upon a tree at any one time, walking hastily through 
the orchard and jarring at the rate of 200 trees an hour. 

FURTHER B OLLWORM INVESTIGATION. 

As has appeared from previous reports, considerable attention has 
been paid to the boll worm during the past three years on account of 
Congressional appropriations specifically designated for this purpose. 
In the course of the investigation of the cotton-w orm in the years 
1878 to 1882, the boll worm was incidentally studied with great care, 
and in the Fourth Heport of the XL S. Entomological Commission a 
long chapter was devoted to its habits, life-history, and, the reme- 
dies to be used against it. Its increasing injuries in the Southwestern 
States, however, since the publication of this report excited a great 
deal of interest among cotton -growers, and the supplementary inves- 
tigation was undertaken largely for the rnirpose of testing the former 
conclusions as to the remedies to be used, and to make the general 
acquaintance with th ese rem edies more widespread. Incidentally 
experimen ts were undertaken with cer tain boll worm diseases, since 
prominent men in the South had claimed that by their means the rav- 
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ages of the insect could be checked. As anticipated, the results of 
the experiments in this direction were negative, and Bulletins 24 and 
28 of the division summed '-up the suppleiuentary investigation. 

The original cause of the special appropriation for the continued 
investigation of this subject was certain theories very strenuously 
urged by itr f J. B, Brown, of Utica, Miss., which were not in accord- 
ance with the yiews ef competent naturalists. One of these theories^ 
more particularly, was a denial of the specific identity of the boll- 
worm with the corn ear worm. A great deal of correspondence has 
been had with Mr. Brown during the past three years, and during the 
last year the Senators from Mississippi were again appealed to and the 
Department urged to investigate the matter once more. Mr. WiUiam 
H. Ashmead was, therefore, sent to the State, and spent a portion of the 
summer in carrying on field experiments under Mr. Browne eyes, with 
the result that the previous conclusions published by the Entomologist^ 
as well as by ■■'other authorities who have written on the subject, were 
entirely borne out and Mr. Brov/n himself satisfied of their truth. In 
short, the life-history of the insect, as given in the Fourth Report of the 
U. S. Entomological Commission and in Bulletins 24 and 28 of this 
division, is shown to be strictly accurate and all opposing theories 
groundless. 

JAPANESE INSECTS. 

; As the commercial relations between this country and Japan are 
constaiitly increasing, the danger of importing injurious insects is also 
on the increase. The extent to which Japanese plants are being 
brought to this country, largely by florists and for ornamental purposes, 
is hardly realized by persons not engaged in the business. We have 
seen the sales catalogue of a San Francisco firm which lists several 
hundred varieties of flowering and foliage plants, all of which have 
been imported from Japan within the last few years. While the Cali- 
fornia inspection and quarantine laws have undoubtedly been of great 
benefit, yet even Mr. Alexander Craw, one of the most intelligent and 
efficient ; of the quarantine officers, admits that the inspection has little of 
practical value, and we are, therefore, constantly subject to an unknown 
danger. The insects of Japan are not well known to entomologists, 
while their species of economic importance have, with almost no excep- 
tions, remained unstudied up to the present time. Aside from the cod- 
ling moth of the peach, the life history of which has been carefully 
worked out by Prof. C. Sasaki, we do not recall a single pest of thefirst 
importance peculiar to Japan, the habits or even the existence of which is 
known to economic entomologists. Wearefar betterinformedregarding 
the insects which are liable to be brought to us from every other 
direction. 

During the winter of 1892~'93 an opportunity was offered, through 
the return to Japan of Mr. O toji Takahashi, a young Japanese who had 
made a special study of entomology at Cornell University, to make a 
preliminary effort to gain some knowledge of the insect s of that coun- 
try injurious to fruit trees, lie was, therefore, commissioned as a tern 
porary .--.agent of the division, and has since collected somewhat assidu- 
ously and has corresponded extensively with this office. The material 
which he has sent is all of great interest and is nearly ail new. He 
has devoted his attention principally -to scale-insects, and has made an 
espsecial effort to collect those occurring upon citrus trees and upon the 
plants which are being imported into this country, It is gratifying to 
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find that, " upon tlie wiio!e ? insects ar^ not so injurious to crops in Japan 
as in this country. "Whether this Is due to climatic and soil conditions 
or to methods s of cultivation it is as yet impossible to decide. The 
probabilities are, however, that diversified cropping and small farming 
have much to do with this exemption from insect injury. The insects 
received and studied will be described elsewhere, and only the most 
important among them need be mentioned here. They are as follows: 
The inter es ting Gerambycid borers in the trunk of orange, viz, Apri- 
ona riigieollis Melanatisier ^ louse, probably of the 

genus Schizoneura, on the roots.of orange and pomegranate f two Lepi- 
dopterous larvae, feeding upon the leaves of citrus trees, viz, Fapilio 
demetrius and P. ooitiJius; a leaf-miner on orange, belonging to the genus 
liithocolletis and resembling in markings L. craiwgella of this country. 
Among the scale-in sects on orange the most interesting are a new 
species of Icerya, of which but one mature specimen was received, 
together with a number of immature individuals ; anew species of Cero- 
plastes and a new species of the true genus Apnidia ; a new species of 
Mytilaspis, seemingly intermediate between M* gloveriisma M. eHricota, 
and a species of Diaspis closely resembling I), colvei Targ. There was 
also a Pulvinaria-llke form which may prove, upon receipt of more 
characteristic material, to be a Liehteasia; this species occurs upon 
the leaves of orange. 



ANOTHEK SCALE -IN SECT NEWLY IMPORTED INTO CALIFORNIA; 

In the last annual report attention was called (p. 157) to the fact 
that the well-known Europe costce) had made 

its appearance in Los Angeles County, CaL We have now to record 
the occurrence of another importation, which may prove to be a very 
dangerous one. In 1889 Mr. Henry Tryon, of the Queensland Museum, 
in his Report on Insects and Fungous Diseases, $Tov 1, described a new 
Biaspis under the name of D. amygdali, calling it the white £>each scale. 
This insect occurs at Brisbane, Queensland, and Sydney, New South 
Wales. ; Concerning its appearance he says: 

At first ita presence is "betrayed by small white spots or patclies on the bark of the 
smaller branches; but as the insect increases these soon become in many places con- 
fluent and the individual scales overlap one another and are contorted by being 
squeezed closely together, or even appear to lie one over the other. As it will occur 
quite up to thotips of the branches, the complete destruction of any tree subject to 
the attack of the peach scale, and owing to it ; is only a matter of time. When 
already in patches on the branchlets and prior to the formation of the leaves, and 
particularly in early spring, it does not hinder their formation; the leaves are green 
as usual, the fruit sets, but is soon retarded in its growth and shrivels up. 

Full descriptions of the different stages, with the exception of the 
male adultj are given, and the fact is recorded that a Hymenopterous 
parasite pierces 80 per cent of the scales. The parasite, however, was. 
not found, and its presence was indicated only by its exit holes. 

In Eebraary, 1803, there were received from Mr. Coquillett at Los 
An geles specimens of what is undoubtedly this sx>ecies, which he found 
upon a dwarf flowering almond recently imported from Japan. The 
occurrence of this insect upon^a Japanese plant is interesting, and sug- 
gests that Japan is probably the original home of the species, and that 
it was imported from that country into Australia. It is quite likely 
that, unless steps be taken to destroy it, this scale will obtain a . foot- 
hold in the peach orchards of California, in which case it may prove a 
serious matter. This is another case which goes to prove the necessity 
for a strict qnarantine iuspection. It is encouraging to note, how ever ? 
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tli at a parasite was possibly imported with the scale, as some of those.-: 
received from Los Angeles showed exit holes, 

.--ANOTHER ENEMY OF THE BLACK SCALE. 

Considerable popular attention has been attracted to a recent dis- 
covery by Prof. H. Eouzaud, of Montpellier, largely through the an- 
nouncement made by M. Perrieiy of the Paris Museum, to the Academy 
of Sciences, which has been copied into many newspapers. The dis- 
covery is to the effect that a small Noctuid moth (Erastria scitula Ram- 
bur) feeds in the larval state upon the black scale (Lceanhtm olew) and \ 
other large Lecaniines. The species was carefully studied by Prof J 
Eouzaud during the season of 1891- ? 92 ? and he has published a very \ 
careful and complete resume of its life- history and habits. It seems 1 
that the insect has from five to six generations through the summer,; 
and that its larvae are very rapacious, each one destroying a large num- 
ber of the black scale during its growth. The number of individuals 
of the predatory species decreases toward the close of the season for 
lack of food, but on account of the number of generations increases 
rapidly again for three or four generations the following summer. It , 
is an easy species to handle, and M. Eouzaud, in correspondence with 
the division, offers to send living individuals for practical use in this 
country. 

It may be, as stated in another paragraph of this report, that the Aus- 
tral i an IlMzohnis ventra lis will prove perfectly effect! ve as a remedy for - 
the black scale in California, but, in the event of its failure, the Erastria 
will be a most desirable addition to our insect fauna. Looking at the 
question from an abstract standpoint, it will be more likely to succeed 
in exterminating the black scale than will Ehizobius, since the Erastria 
.^an^d;t6e;LecaniunT_are both indigenous to the same regions, and since 
the black scale is not the pest in south Europe that it is in California 
and Australia. In California the important Hymenopterous. parasite; /. 
Biloplwf/aster calif orniea (probably originally a Hawaiian insect) has 
not succeeded in destroying mora than a surplus of the black scale, 
nor has the Ehizobius done more than this in Australia. We have 
notified M, Eouzaud that we should like to attempt the introduction of 
the Erastria, and the coming season will probably see it established in 
this country. It is shown in larval, pupal, and adult states at Eig._l r - 
Plate iv. 

INTEODUCTION OE HESSIAN-FLY PARASITES. 

Further la^ts in regard to the interesting introduction of Semiotellus 
mgripes C~ Eniedo account of which was 

given oil pp. 235-237 of tha Report for 1891, have not been obtained. 
As in 1892, our correspondent, Mr. Ered, E nock, of London, who sent 
us the original lot, h as been again unable to collect affected Hessian- 
fly puparia in numbers, and no living specimens from his first importa- 
tion; have been observed the present season. This, as stated upon page 
158 of the last report, does hot necessarily mean that the experiment 
has proved a failure, since, as there: stated, the parasite may exist in 
the field without being discovered, as it is very minute and the num- 
bers liberated were very small in comparison with the numbers of the 
Hessian fly in a favorable year. Moreover, Prof. Forbes and his assist- 
ants have been busily occupied during the entire season in connection 
with the Chicago Exposition, and no adequate search has been made 
for the species in the localities where the experiment bade fair to be a 
success. 



212 



REPORT GF THE SECRETARY OF AGRICULTURE. 



WORK OF FIELD AGENTS, 

The following brief summary of the work under this head will prove 
useful in this report : 

California. — The agent at Alameda, Mr. A. Koebele, resigned his posi- 
tion under the Department October 1, but has sent in a brief report on 
the first part of his season's work. His main labors were devoted to 
: the investigation of the hop' plant lorise ( P/i or odon humuli) in Oregon 
and Washington, the results of whieh have been indicated elsewhere in 
this report, and a full account of which will be found in Insect Life 
(Yol. yi, pp. 12-17). He has further reported upon a trip to invest!- 
gate the present condition of the beneficial insects which he sent and 
brought over from Australia, and this report will also be found in Insect 
Life (Vol. yi, pp. 26-29). In his short report covering the result of his 
nine months' work in 1893 he reviews once more his work upon the hop 
plant-louse, giving additional information concerning the ladybirds 
which prey ^ u^ and Oregon, and 

refers to the damage done to fruit buds in Oregon by 8yneta albida, an 
-insect which has I been already noted in Insect Life (Vol. IV, p. 396), 
He also speaks of an undetermined Tortricid larva, which feeds upon 
the fruit of the currant in Oregon, and states that the codling moth is 
particularly numerous and destructive in that S tate. He reports further 
observations upon Bhizobius ventralis, the imported Australian enemy 
of the black scale, and states that six annual generations of this beetle 
may be expected in southern California. 
f The agent at Los Aiigeles, Mr/ 3>. W. Ooquillett, has somewhat 
^ exhaustively studied several species of economic importance in his 
if/ vicinity, and reports upon these as well as upon the use of arseniuretted 
% and sulphuretted hydrogen as insecticides. In addition to his usual 
j| laboratory and field work he has cared for -the colonies of imported 
y Australian insects sent and brought over by Mr. Koebele last year, and 
has made a tour of inspect! m of the other colonies placed by the State 
board of agriculture and by himself; His report in regard to this 
matter is published in Insect Life (Vol. VI, .pp. 24-26), The insects 
studied are two species of span-worm English walnut, 

one of which— Boarmia ^iitmogeraria Hulst— was mentioned in Bulletin 
Ko. 30 of this division. The other species is Proclwerodes nubilator 
Pack. The latter species, while preferring English walnut, is also 
form d upon apple an d willow trees. The life- histories of both species 
are exhibited in considerable detail in the report. The ordinary 
canker-worm remedies are recommended for the first and Paris-green 
spray for the second. The orange leaf-roller ( Tortrix eitrana Eernald) 
has also been studied in full. It occurs upon willow, oak, wild walnut^ 
and goldenrod in addition to citrus trees. It is considered not to be 
an indigenous species, but was prob Tabiy imported from some of the 
Pacific islands. Incidental to his account of this species, Mr. Coquib 
iett records the fact that the larva of Eelioihis anniger was found bor- 
ing into a green orange at Anaheim by Mr. E. GL Ryan. The brassy 
cutworm mentioned as having done con- 

siderable damage to apples, x^ears, and peaches, burrowing- into the 
: fruit, and it is farther stated that the larva of HelioiMs armiger 
also occasionally damages peaches in California. A somewhat extended 
rejiort is made upon the tent caterpillars of California, including some 
consideration of Olisiocam.pa ihoraeica Stretch, G. calif or mm Pack., and 
■0. <3onstricta Stretch. Mr. Coquillett's experiments with the arseni- 
nretted and sulphuretted hydrogen gases as insecticides were under- 
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taken on '-account" of the fact that lie was somewhat dissatisfied with 
his former' experiments with these gases. The most careful tests, how- 
ever, only confirmed him in his former opinion that, in regard to expense 
and effectiveness, hydrocyanic gas is preferable to either of these. His 
methods and results are given in full in his report. 

""/oW^.^The/Idwa-.ag-eii"t, : Prof.-H-. Osborn, reports the season to have 
been somewhat exceptional in that a number of usually inconspicuous 
species have become seriously abundant in that State. This has been 
especially true of the clover-hay worm (Asopia costalis), the wheat-head 
army worm (Leucania albilinea), the clover- seed caterpillar ( Grapholitha 
inter stinctana), and the horn-fly {Rmmatobia serraht). From the condi- 
tions present during the past season Prof. Osborn is of the opinion that 
destructive locusts will be particularly abundant in Iowa next summer/ 
unless their natural enemies succeed in killing them oil' more exten- 
sively than at present seems probable. An interesting series of exact 
observations on the hatching of the eggs of the horse bot-fly has been 
made. The details are reported in full and the summarized results are 
as follows: 

(1) The eggs of the horse hot do not hatch except by the assistance of the horse's 
tongue. 

(2) Hatching docs not ordinarily occur within ten or twelve days and possibly 
longer, or if during this period, only on very continuous and active licking of the 
horses. 

(3) Hatching takes place most readily during the third to fifth week after ovipo- 
sition. 

(4^ The majority of the larvre lose their vitality after thirty-five to forty days. 

(5) Larvae may retain their vitality and show great activity upon hatching as late 
as thirty-nine days after oviposition. 

(6) It is possible, though not normal, for eggs to hatch without moisture or friction. 
(?) The scraping off of the eggs or their removal or destruction by means of washes 

will be very effective, even if not used often cr than once in two weeks during the 
period of oviposition, and probably a single thorough removal of the eggs after the 
period of oviposition has passed will prevent the greater majority of hots from access 
to the stomach. 

The wheat-head army worm seems to have been destructive to timothy 
seed heads and Hot to wheat, and the recommendation to cut the crop 
for hay immediately upon the presence of Worms in numbers being 
noticed has been followed with considerable saving from otherwise cer- 
tain loss. Other insects briefly reported upon are the sod web-worm 
(Urambus r exsiccatus], the little apple-leaf folder ( Ter as minuta), the apple- 
leaf skeletonizer {PempeUa hammondi), and a new grass and clover 
pyralid (KomopMla noctuida). The clover seed midge (Cecidomyia legii- 
minicola) is said to be causing considerable damage in Iowa, although 
its injury is subordinate to that of the clover- seed caterpillar. The old 
plan, originally suggested by Oomstock and later by Weed (0. M.) and 
Fletcher, of cutting early for the hay crop does not seem to meet with 
favor ■.among the Iowa farmers, and many of them prefer to ^pasture the 
clover fields during the spring months, so as to prevent the development 
of the spring brood of midges. Prof. Osborn points out the very 
obvious fact that the clover should be allowed to head before the stock 
is turned in to pasture. 

Nebraska.— Mr. Lawrence Bruner, the Nebraska agent, reports that 
the chinch bug and numerous injurious locusts have been very abun- 
dant during the present season, the latter insects consuming nearly 
one-third of the grass growth of the entire State. A new enemy to the 
sugarbeet in tb> shape of a snout beetle {Tanymeeus confertus) destroyed 
12 acres of young beets during the season. The sugar-bt et web- worm 
(Loxosiege sticticalis) was less numerous than last year. The army 
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worm (Leucania untyuncta) was numerous and destructive in the north- 
ern and western parts of the State, and also in some parts of western 
Kansas. It was greatly infested by parasites, and was sought after by 
flocks of Bartram's sandpiper and the prairie chicken and sharp- tailed 
grouse. The cucumber x>lant louse (Siphonopliora citrulli) appeared in 
the vicinity of Omaha, but was checked by timely application of kero- 
sene emulsion and whale-oil soap. A large series of experiments with 
the chinch-bug disease, studied by Prof. F. H. Snow, was carried out. 
The results of the experiments were more favorable than anticipated. 
Laboratory experiments were perfectly successful, but in the immediate 
vicinity no field tests could be made. Two hundred lots of diseased 
bugs were sent out from the station, each accompanied by a letter of 
instructions. About one-half of those farmers who reported stated 
that the infection was a success. Some had no occasion to try it, others 
failed to follow instructions closely and failed, and some complete 
failures were also reported where the instructions were very closely 
followed. The details of the reports of those persons who found the 
treatment successful are looked forward to with interest, but from our 
present information we are unable to state whether the disease did not 
appear with apparent spontaneity in adjoining and untreated sections 
of the country. 

Maine and Rhode Island. — Dr. A. S. Packard, who was temporarily 
employed during the summer to make further observations on the 
subject of forest insects, reports that there was a remarkable dearth 
of insect life, especially of caterpillars and other larvae which feed 
exposed on the foliage of trees. This condition prevailed to a greater 
or less degree throughout Few England. The region on the shores 
of the Casco Bay, which in; 1878-'87 was ravaged by the spruce worm 
(Tortrix fumiferana), as described in the Fifth Beport of the U. S. 
Entomological Commission, has greatly changed in appearance since 
1887 by the rapid growth of young spruce and firs, which have sprung 
up since the removal of the old growth. This new growth does not 
seem to have been damaged by this insect. The larches or hackma- 
tacks in Maine have in general recovered from the attacks of the larch 
worm (Nematus erichsonii), which was so prevalent several years ago, 
and which was treated, by Dr. Packard in the report of the Entomologist 
of this Department for 1883. No specimens of the worm or of its adult 
form were collected. The effect of the extensive defoliation has been 
to destroy a few old trees, but the younger ones have in the main 
recuperated. A peculiar form of damage to fir has been studied. The 
small larva of Blastobasis chalcofrontella has been injuring the bases 
or sheaths of the leaves, causing hypertrophy, on which a mass of 
excrement is gathered. There seems to be but one annual generation. 
Another insect, which is not determined, cuts off the needles on the 
twigs of spruce, and has been studied in the larval state only. The 
life-history of Aplodes conifer ana, which lives among the leaflets at the 
ends of the shoots, has been studied carefully, and a number of other 
insects have been noted or studied to some extent. 

Missouri. — The agent at Kirkwood, Mo., Miss Mary E. Murtfeldt, 
sends in a very interesting series of notes on the insects which have 
been injurious in that State during the past season. She reports the 
appearance in great numbers of the army worm (Leucania unipuncta) 
in hay and grain fields contiguous to streams and low lands, and also 
together with other cutworms in vegetable gardens in St. Louis 
County. Indigenous locusts were very abundant the latter part of the 
season, and the species noted as most injurious were Schistocerca ameri- 



DIVISION OF ENTOMOLOGY. 



215 



cana, (Edipoda sulphured, (E. xanthoptera, Melanbplus bivittatus, and 
M. femur -rubrum. In some of the nurseries and newly set orchards in 
St. Louis County not a leaf was left on apple, pear, and plum trees, and 
the tender twigs were barked in many instances. In the early part of 
the season the Buffalo tree-hopper (Ceresa bubalus) was found to do 
great damage by its oviposition in the twigs of young fruit trees. An 
important and abundant egg parasite of this insect — a new species of 
Cosmocoma — was reared by this agent. Another leaf-hopper {Orme- 
nis pruinosa) was very abundant in vineyards, blighting leaves and 
twigs. An undescribed Dryinus parasite was found attacking this 
insect. The Osage orange pyralid {Loxostege machine) was found to 
be spreading all over the State, its work being disastrous upon young 
hedges. Spraying with Paris green during the months of June and 
July was found to be a reliable remedy. The bagworm {Thyridopteryx 
epliemermformis) was particularly abundant and probably the most 
noticable insect of the season. About 50 per cent of the bags, how- 
ever, were parasitized by Catolaccas thyridopterygis, which breeds in the 
egg masses. The horn fly (Hcematobia serraia) was very abundant. 
Liquid tar was found to be the best repellant, its effects lasting for a 
week or ten days. The protracted drought of July and August greatly 
reduced the numbers of this insect, as the larvae were unable to 
develop in the dung, since it dried so quickly. Chickens in the stable 
yard and pasture rendered good service by scratching into and spread- 
ing the droppings and picking out whatever larvae were therein con- 
tained. Scolytus rugulosus appeared in several localities upon peach, 
plum, and cherry, and the pear-tree iEgeriid was reported to have done 
some damage to apple in Oregon County, a new habit on the part of 
this insect. Considerable attention was paid to the peach and plum 
bark-louse (Lecanium persicce). The life history of this insect was 
well worked out and the male was found, an interesting and important 
discovery, as the male of this species has never before been observed. 
An imported pest of linden and other shade trees, in the shape of a leaf- 
roller (Pantograplia lineata), was also carefully studied. 

THE SAN JOSE OR PERNICIOUS SCALE. 

(Aspidiotus perniciosus Comst.) 
Order Hemiptera; Family Cocced.e. 
[Plate i ; Fig. 1.] 
PREVIOUS INVESTIGATIONS. 

In the Annual Report of this Department for 1880 Prof. J. H. Corn- 
stock described under the above name an insect which he had collected 
in Santa Clara County, Cal. He stated that from what he had seen of 
the species he considered it to be the mostpernicious scale-insect known 
in this country. He had never seen any other species so abundant as 
this was in certain orchards, and was told that it infested all the decid- 
uous fruits grown in California except the peach, the apricot, and the 
black Tartarian cherry. As a remedy he suggested the use of strong 
alkaline washes. 

Until very recently the San Josb scale has been confined to the 
Pacific coast, but has extended north to Washington and south to the 
Mexican border, and has become, perhaps, the chief enemy to Pacific- 
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coast horticulture. /GonaideTable/atteiitioii lias naturally been paid to 
the species by California horticulturists. 

In 1883 Matthew Cooke published figures of the larva, male pupa, 
and adult male, together with the adult female scales on twig and fruit. 
He stated that the insect was first noticed by fruit shippers as infest- 
ing fruit in 1873 at San Jose, Santa Clara County. Froin that time it 
spread rapidly until 1S80 ? and but little effort was made to exterminate 
it. In the winter of 1881-'82 crude petroleum was applied extensively y 
in some cases with good results, but in the majority of instances with 
great harm to the trees, many trees dying from the effects. The reme- 
dies recommended were 1 pound of concentrated lye to a gallon of water 
and 6 pounds of caustic soda to 12 ounces of potash and 8 gallons of 
water. These remedies were to be applied only at the dormant seasons e 
While the tree is in leaf, 1 pound of whale-oil soap, one-third of a 
pound of sulphur, and an ounce and a half of dye or caustic soda to a 
gallon of water was recomm end ed. 

In 1884 the late Br. 8. F. Ghapin, m his biennial report as State 
inspector of fruit pests, mentioned the San Jose scale, but stated that 
in Santa Clara County, w T here it first appeared, there had been a most 
gratifying decrease in its numbers and in the destructive effects follow- 
ing its presence, both results having been brought about by the intelli- 
gent and well-directed efforts of the fruit-growers. He stated that the 
scale had been found at that time in many different localities in the 
State, but had not caused any great decrease in orchard products. He 
urged that the pest should be watched and treated in its incipiency* 

In the biennial report of the State board of horticulture of Califor- 
nia for 1885- ? 86, the late W. G-. Klee, then State inspector of fruit pests, : 
published a short account of the insect, illustrating its characteristic 
appearance upon twig, leaf, and fruit. Mr. Klee stated that the insect 
has three distinct broods— one in June, one in August, and one in Octo- 
ber; but that these broods overlap, and in consequence the summer 
washes are not thorough remedies unless frequently repeated. He 
therefore recommended winter treatm ent, consisting of the cutting back 
and thorough thinning of all trees above 20 feet in height, together 
with thorough scrubbing of the rough bark of the old trees and the 
application of one-half pound of concentrated lye, one-half pound of 
commercial potash, and 5 quarts of water. 

In the Proceedings of the Eighth Fruit-growers* Convention, published 
in the report of the State board of horticulture for 1887- ? 88, Pro! 0. 
H. I) winelle is said to have reported the most perfect success in fight- 
ing the San Jos6 scale in Sonoma. County, Cal. A seriously infested 
orchard was treated with absolutely complete success by means of a 
wash composed of one-half pound of commercial potash, one-half pound 
of caustic soda, and 5 quarts of water. This was applied when the 
trees were in a dormant condition. 

In the report of the same board for 1889 a reprint is given of Com-- 
stock's description in an article upon scale-insects and remedies. Sev- 
eral formulae for summer and w r inter use are given, the most successful 
of whiohy and the one which has come into most general use, being the 
jo-called lime-sulphur-salt wash for winter use* This wash consists of 
10 pounds of unslaked lime, 20 pounds of sulphur, 15 pounds of stock 
salt, and water to make 60 gallons, The srimm er washes comprise pot- 
ash and caustic socla, whale oil soap and sulphur, with a slight admix= 
ture of caustic soda and potash, and a mixture of tallow and resin with 
a small quantity of caustic soda and potash. In the report of the 
board for 1891 Mr. Alexander Craw published an article entitled 
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"Insect pests and their estermiEation," in which he briefly discusses 
this species. He considers it to be a very serious pest of deciduous 
trees, but states that the remedies just mentioned are so cheap and 
effectiva that no excuse can be tolerated for a serious] y infested orchard, 
He further stated that a Ohalci did fly ( Apli elin its fuscipennis Ho ward) 
had been found doing such effective work in subduing the species in an 
orchard in the neighborhood of Los Angeles that a complete restora- 
tion of the orchard was confidently expected. 

In Bulletin 26 of this division Mr. Coquillett. in his report on the 
scale-insects of California, devotes four pages to this species. He states 
that its origin is uncertain, but that the fact of its being so frequently 
found upon plants imp seem to point to that 

country as its or iginal home. He states that the species never attacks 
citrus or coniferous trees, - arid .that the LeConte pear, when growing 
in the midst of other varieties of pear, is almost exempt. The twice- 
stabbed ladybird {Oliilocorus bivuhierus) is mentioned as being the 
most abundant and efficacious enemy of the scale, although Mr. Coquil 
left has never known an instance where even one single tree bag 
been entirely or very nearly freed from the scale by the work of this 
beetle. The article concludes with a series of experiments with washes, 
The result of these experiments was that the resin and caustic soda 
wash recommended by Mr. Ooquillet in Bulletin 2o of the division was 
found to l)e superior to the others. This wash is to be applied only 
during the dormant season, and consists of 30 pounds of resin, 9 pounds 
of 70 per cent caustic soda, 4 J pints of fish oil, and water to make 100 
gallons. 

Mr. Goquillett's testimony as to the good offices of CMlocorus bivul- 
nevus coincides with that of otlier observers, but a surprising instance, 
which indicates .".that the species mayioecasionaily prove extremely effect- 
ive, was mentioned in The California Fruit Grower in 1892. It was 
there stated that Mr. J^. W, Motheral procured a number of these 
beetles in San Diego County [date not given] and placed them in some 
orchards in Tulare County which were badly infested with the scale, 
They did not appear to multiply greatly until the spring of 1892, 
u when immense numbers appeared simultaneously and completely 
cleared the orchards of the county of the scale." 

An interesting ladybird of the genus Scymnus was found in 1892 by 
Dr. Blaisdell preying upon the San Jose scale at the Coronado parks ? 
near San Diego. This species was described by Dr. Blaisdell as Seym- 
mis loplianthw n. sp,, but is one of the species imported by Mr. Koebele 
from Australia, and has not proved very effective in destroying the 
Aspidiotus. : 

In the September, 1892, number of the Agricultural Gazette of ISTew 
South Wales, Mr. A. Sidney Olliff reported the receipt of a typical 
series of Asjndiotiis pernw^ leaves, and twigs of: pear 

from West Maitland, 2^ew South Wales. Mr. Oliiff further stated that 
although this species had not previously been recorded as occurring in 
Australia, it had been known to some fruit-growers for a number of 
years. / ; . 

In an important paper read by Mr, Alexander Craw before the State 
Horticultural Society of California, December, 1892, the San Jose scale 
is stated to be unquestionably of foreign origin, and it is furtber sur- 
mised, on the authority of Mr. John Britton, of San Jose, that it was 
introduced into California upon trees received from Chile by the late 
James Lick. 

In Bulletin 7 of the New Mexico College of Agriculture, published in 
June, 1892, Mr. C. H. Tyler Townsend, entomologist of the station, 
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records the occurrence of the species at Las Graces upon apple, pear, 
plum, peach, quince, and rose, and states that it w T as brought into Eew 
Mexico on youiig trees from Galifornia. The winter eggs are mentioned 
in Mr/ TownsencFs account/ as; turning orange-yellow in spring and 
hatching the first or second week in May. 

SUDDEN APPEARANCE OF THE SPECIES IN THE EAST. 



The first week in August of the present year, Dr. C. H. Hedges, of 
Charlottesville, Va., sent specimens of pears and peaches affected" by 
this insect to the Division of Vegetable Pathology of this Department, 
on the supposition that the scales were the manifestation of a fungous 
disease. They were referred to this division and Dr^ Hedges was 
informed of the destructive character of the insect, and advisedto spray 
with kerosene emulsion, as examination of the specimens showed that 
the insects w r ere hatching at the time. He was unable to trace the 
origin of the trouble. He sent specimens from pear, currant, plum, 
Japanese plum, and dwarf apple. - : 

In view of the great importance of the subject, Mr. E. A. Sehwarz 
was sent to Charlottesville about the middle of August to make a thor- 
ough investigation, and in December Mr. D. W. Coquillett was sent to 
con tin ue them, and to definitely clelin eate the urea of infection . From 
the detailed reports submitted it appears that the scale occurs most 
abundantly in a little pear orchard forming a square of nearly an 
acre about one-third of a mile from the center of the city, adjoining 
one of the main roads leading into the open country. The orchard is 
.practically isolated, being bounded upon one side by a vineyard, on 
another by the garden of a neighbor, on a third side by the road, and on 
the fourth by a lawn. It is planted with choice; dwarf fruit trees, mainly 
pears. They are .crowded together, and in many cases the branches 
interlock. The orchard was set out about eight years ago, and is now 
very badly infested* The quince and Japan persimmon carry no 
scales; a few occur upon dwarf apples and a few upon peaches. The 
LawrenceT>ears are also but slightly affected. The Duchesse d 7 Anjou- 
leme and its varieties, and the Bartlett and its varieties are very 
badly attacked, particularly the former. Baspberry bushes are not 
affected, but currant bushes are covered. A few specimens also 
occurred upon rose bushes. Two hundred feet away from the infested 
orchard, and in the middle of the vineyard, other apple, peach, and 
pear trees occur, but all are absolutely free from scales. Two old apple 
orchards at a very considerable distance were also absolutely free. 
In point of fact, the insect has not spread to the north, east, or west. 
Towards the south, however, it has spread to some extent into the gar- 
den of a neighbor. This is a flower garden, but contains a few scat- 
tered fruit trees. In this garden the scales were found m moderate 
numbers on a peach tree, on some pear trees, and on two rose-bushes. 
Still further south is another garden belonging to a neighbor, and in 
this garden a few specimens of the scale were found upon a single 
pear tree. ■ / 

The insect is therefore definitely limited and confined to a small 
space, and there seems to be no doubt that the species made its first 
appearance in Dr. Hedges 7 pear orchard. It is also undoubtedly a 
recent importation, since, the orchard / was planted only eight years ago, 
and since tlie species has spread so slightly. 

Mr, Sehwarz was able to gain no definite information concerning the 
mode of importation. Dr. Hedges has neverbought any nursery stock 
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or other plants from California. His oldest trees were purchased eight 
years ago in Ke w York. Certain others were purchased in Augusta, 
Gra», three years ago, and two years ago another lot was obtained from 
Orozet, Albemarle County, Va, The time of purchase of the last lot 
coincides with the time when the scale was first noticed, but Dr. 
Hedges is positive that these trees were not infested when purchased, 
and states that the scales were first noticed at another point in the 
orchard among the oldest pear trees, near certain old currant bushes 
which died and were removed before the scales were noticed upon the 
trees. Mr. Schwarz then inquired as to the history of these currant 
bushes and ascertained that they were purchased eight years ago from 
a lew Jersey nursery. Dr. Hedges thinks that they died from a scale- 
insect attack, but since this was long before the scales were notieeil in 
the pear trees^ the statement is doubtful. Moreover, had the insect 
been originally introduced upon currant bushes eight years ago, the 
whole orchard would probably have been infested long since, and the 
insect would have spread to a much greater distance. 

The question as to the mode of importation is, then, surrounded with 
considerable difficulty, _ and it would seem, at the first glance, more 
plausible that the insect had become accidentally established from Cali- 
fornia fruit than from nursery stock. This was the conclusion to which 
Mr. Schwarz came after his investigation. He found that California 
pears are sold iii the fruit stores of Charlottesville and also, upon the 
trains of the Richmond and Banyille Eaifroad passing through the city. 
He therefore suggests the plausible idea that some person passing 
along the hi g-h way had tossed the rejected portions of a pear over the 
fence, and that from this small beginning the difficulty originated. In 
support of this view it may be stated that the insects gather by inf- 
erence in the pit around the calyx end of the fruit, where they are not 
likely to be noticed and from which point they can not be rubbed in 
polishing the fruit with a cloth. Against it, however, is the further 
fact that not a single specimen of this insect on California pear& has 
ever been noticed in the Washington markets. Its appearance is so 
char act eristic that it could hardly fail to attract the attention of an 
entomologist, and yet none of our assistants have ever seen one, 
although California pears are extremely abundant on the fruit stands 
of Washington, as in most of our Eastern cities. Moreover, the great- 
est care is exercised in California to offer only perfectly clean fruit for 
sale, and there are State laws prohibiting the sale of infested fruit. 
Two years and a half ago a case was reported in The California Fruit 
Grower, where a Riverside fruit dealer was fined $10 for selling fruit 
infested with this scale insect, and since that time the law has been 
more or less rigidly enforced.' Moreover, if infested fruit were com- 
monly brought to Eastern markets, cases similar to this would have 
been of frequent occurrence^ Indeed, it is difficult to suppose that in 
this event the species would not have long since obtained a foothold all 
through the East, since it would easily establish itself upon almost any 
deciduous plant near which living specimens might find themselves. We 
are inclined, therefore, to think that while the origin through infested 
fruit is the most plausible explanation in this particular case, yet the 
danger of other similar occurrences in other Eastern orchards is not 
great.* 

The most striking feature in the habits of the scale is its tendency to 

* Since the above was written it lias beeii found ill other localities in the Atlantic 
States, and in many instances traced to an extensive nursery in New Jersey, 
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infest only the extremities of the trees, or tlio new growth, -^specially 
of the lower branches and the fruit. The leaves are attacked (and Mr. 
Schwarz found this particularly true of the Duchess and Bartlett pear 
trees) along the midrib on the upper side of the leaf in one, two, or 
more quite regular rows, and also to some extent along the side ribs, 
the male scales predominating over the female in such situations. The 
infested leaves turn purplish brown ? but do not have a tendency to 
fall. ]STo eggs or the remains of eggs could be found by Mr. Schwarz 
under the female scales at the time of his visit, and usually only one or 
two larvae. The species would therefore seem to be viviparous, at 
least during part of its life cycle, though eggs are '-mentioned by both 
Gomstock and Town send in their records and observations. While 
three generations have been observed in California, there would seem 
to be, from Mr. Schwarz's notes, no definite succession of generations, 
but a gradual hatehing, or rather a gradual birth, for several months. 

- : ' . NATURAL ENEMIES AT CHARLOTTESVILLE, 

parasites, and no scales from which parasites had issued, were 
observed at Charlottesville. The commonlittle Mai achiicl beetle (Gallops 
quadrimmulaUis) M in small numbers upon the 

newly -hatched larvae. The Coceinellid beetle (Pentilia misella) and its 
-larvae, were very abundant on the infested trees, and this species Mr. 
Schwarz thinks a very important enemy of the scale. The beetles 
seem to prefer the full-grown female scales, while the larvae feed upon 
Aspidiotus larvee. The larvae customarily transform to pupa within 
the calyx of the pears. This little cavity was always found literally 
filled with a mass of young and old scales, full-grown Pentilia larvae 
and pupae, and recent imagos. The fact that this beetle, which is 
essentially an Eastern species, so readily and effectively began to feed 
upon this introduced scale is a very interesting one eiitoniologiually, 
and would justify an effort to introduce and colonize -it in southern 
California. 

HOW THE SPECIES IS DISTRIBUTED LOCALLY. 

Some interesting observations were made by Mr. Schwarz upon the 
transporting of the -young- Coccid larvae by other insects. This very 
Pentilia was unconsciously an active agent in this dangerous work. 
Hardly one of the beetles could be found which did not carry on its 
back at least one Aspidiotus larva, and sometimes three or four were 
found upon a single wing-cover of a beetle. A small black ant (Mono- 
morium mhvutum) was abundant upon the pears, attracted by the juice 
emerging from the cracks, arid almost every one of these ants carried 
on its back one or more specimens of the Coccid larvae. Specimens of 
a little Chrysomelid beetle ( Typoplwrus canellus) were al so found upon 
the trees. lied and black specimens of these beetles occurred, and 
the interesting observation was made that while the Aspidiotus larvae 
crawled freely upon the black individuals, ho specimens were to be 
found upon the red ones. This same peculiar fact was also found to 
hold with the ants, since the red ant {Formica schavfiissi) was abun- 
dant upon the pears, but no specimens w t ere found bearing Aspidiotus 
larvee, while, as just stated, the little black Monomoriurn was always 
found carrying specimens. Curiously enough, no ladybirds other than 
Pentilia were seen. The common twice-stabbed ladybird (GMkworus 
bhnHneriis) 7 wkiiih. is so active an enemy of scale-insects and plant-lice 
throughout the Southern S tates, was absent. 



DIVISION OF ENTOMOLOGY. 



221 



STAMPING OUT THE SPECIES CHARLOTTESVILLE. 

Believing, from Mr. Sehwarz's report, tb at tlie area in which the 
insect occurs around Charlottesville is yet limited, and feeling the 
importance of effectual steps being taken to stamp it out, because of 
the danger of its future spread to the rest of the State of Virgin ia and 
to the whole Atlantic fruit region, the Entomologist was anxious td 
still mote definitely delimit its range, and Mr. D. W. Coquillett 9 
who has had much experience with the insect in California, was 
directed to make a second survey of the field. He spent some time at 
Charlottesville in December, and his report fully confirms the observa- 
tions of Mr, Schwarz, and shows that the species is yet limited to the 
region already indicated. Dr, C, U. Hedges and Mr. H. L. Lymam, 
who have both felt great interest in this matter, in correspondence 
with the division have shown a willingness to do air that can be done 
in exterminating it, and the State board of agriculture has appealed 
to the Department for its assistance in this matter. It is the purpose 
of the Entomologist before the close of the winter in cooperation with 
the State board of agriculture to adopt such measures as will effectu- 
ally stamp it out. The burning of the fruit and leaves, and the thor- 
ough cutting back of the branches and their destruction by fire, would 
undoubtedly destroy a large proportion of the insects. But it is 
believed that in a case like this no risks should be run, and that the 
great bulk of the affected trees should be cut down to the ground and 
burned. Where it i\s desirable for any reason to save individual trees/ 
it will be best to use the gas treatment; and in order that this work may 
be effectually done, the Entomologist has promised to have it superin- 
tended by the division, and to do everything possible on behalf of the 
Department to; eradicate the insect from this location. It is a matter 
in which not only the community around Charlottesville is vitally 
interested, but also all the fruit-growers of the Eastern States. 

CHARACTER OF THE SPECIES AND ITS GENERAL APPEARANCE. 

At Plate t the species is shown as it appears on the fruit (Fig. 1), and 
ah enlarged female scale (la), in order that Eastern fruit-growers may 
readily recognize it. It is partieularly urged upon those w^ho read this 
report, and who have fruit orchards in the vicinity of Charlottesville^ 
to examine their trees carefully and report the Department. Every 
care should be exercised to prevent another accidental importation, and 
nursery stock or other plants from California and New Mexico should 
be thoroughly examined and disinfected or destroyed. 
: When occurring on twigs the species is not particularly character- 
istic in appearance. It resembles, in a mass, patches of dark gray 
scurfy material, though there is more or less purplish stain connected 
with it, particularly noticeable with individual ;- -scales. Seen under the 
lens it possesses the appearance showm at Fig. la on the plate. Upon 
the fruit, however, nothing can be more striking and characteristic, 
since each scale is surrounded by a purple ring, usually at least one- 
eighth of an inch in diameter. The mule scale differs from the female 
by its smaller size, rather more elongate form, and, as we have already 
stated, is found more abundantly upon the while the females 

occur upon the twigs and fruit. Those stages of the insect which 
ha™ not yet received scientific description will be described elsewhere^ 
and upon Plate i is sho wn for the first time a characteristic figure of the 
young larva, while the ladybird found so abundantly by Mr. Schwars 
is shown at Fig. 2. 
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THE WEST INDIAK PEA0HT DIASPIS. 

{Diaspis lanatus Morg. and Ckll.) 
Order Hemiptera; Family Coccid^e. 

[Plata l, Fig. ?>.] 

HISTORY OF THE SPECIES IN THE ATLANTIC STATES, 

Iii 1892 ^ captain seedlmg peaelies gro wm g iu rows in. the grounds of 
the U. S. Department of Agriculture were found to be infested by a 
scale-insect whieli was immediately seen to be new to tire Uni ted States. 
The most of the young trees were from an inch to an inch and a half 
in diameter at the base, and the lower the trunks of a few of 

them were covered with the snowy white male scales, giving them the 
appearance of having been whitewashed, while the female scales were 
■abundant upon the -upper halves of the trunks and upon the main branches. 
The young twigs of those trees which were most badly infested werc- 
already dead and dry. The females resemble closely those of a new 
species of Aspidiotus upon peach which occurs in Texas and South 
Georgia, and which has not yet been characterized. The males, how- 
ever, separate it from this species and place it in another genus. , It also 
resembles somewhat the Diaspis amygdali, also occurring upon peach, 
which is mentioned in another section of this report. It is, however, 
smaller than this last species, and differs in the color of the female scale 
and in the method of its work. The only other Diaspis upon peach is 
the speciesd escribed by Signoret a&IX tepmi (Ann. Soc. Ent. de France, 
1869, p . 437 ) , bu t from the somewiiat incomplete descr iption of this 
species it differs in the groups of pores on the last segment of the full- 
grown female and in the arrangement of the spines and plates. From 
J), osireceformis, which occurs upon pear, it dife in the color of both 
the rnafe and the female scales and in the structural characters of the 
female, while from the common B/rosw it differs in the shape of the 
female and her, scale as Veil as in the groups of pores. I>. rosce, how- 
ever, is iio longer placed in this genus, but in Aalacaspis Cockerell, 
whereas the species under consideration is a nearly typical Diaspis. 

The s life history of the apecies has been carefully studied during the 
summer, and it has, in the meantime, increased greatly in numbers and 
has spread to several new peach trees. 

Every effort was made, upon learning that it was a new pest, to ascer- 
tain the source from which the Washington specimens originally came, 
but these efforts up to the present time have been unsuccessful, The 
rows of young trees upon which iiv was found w ere started by assist- 
ants in the Division of Vegetable Pathology for the purpose of inocu- 
lation with peach yellows and other diseases of the peach, which that 
division was engaged in studying, The trees were raised from seed, 
and in consequence most careful search ^ was made ibr specimens of the 
insect upon neighboring trees of other varieties. The entire part of 
the grounds in the vicinity of the trees was searched without result, 
and the superintendent of the grounds states that no changes have 
been made in the surrounding vegetation since the peach plantation 
was started. The only plants in the immediate vicinity are a large 
evergreen hedge, an Osage-orange hedge, some young fig trees, and 
a few grape vines, in addition to the ordinary couch grass and clover 
and a few chenopodiaceous weeds^ It is possible that the young lame 
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may have been brought from a distance upon the feet of birds or upon 
winged insects, but it is hardly possible that the species, if occurring 
m any numbers/ should not have been discovered even a block or 
more away. Later, it was found that although the peaches were all 
seedlings, a few very small twigs and buds had been brought from Del- 
aware for inoculation purposes by Dr. Erwin F. Smith, and a few more 
from Still Pond, Md. 

This introduces the possibility that} the insect may have been brought 
upon these small pieces of peach, but Dr. Smith, who is a very keen 
observer and has paid a great deal of attention to insects, declares that 
the specimens brought were not afieeted by this insect. Moreover, he 
says that he has a most intimate acquaintance with the orchards from 
which the twigs and buds were brought, and that the occurrence of the 
new Diaspis in either of these orchards would certainly have attracted 
his attention. The origin of the infection on the Department grounds 
is, therefore, still obscure. 

In September, 1893, peach twigs were received from Mr. S, S, Har- 
vey, of Molino, Fla,, which, upon examination, were found to be infested 
by female scales belonging to this species. It was learned from corre- . 
spondenee that they first made their appearance upon some young 
trees— peach and plum— which he had received from California about 
February, 1888. They were set out and made good growth that year, 
but upon Spoking them over in the fixll he discovered some dead wood 
and even dead branches covered with scales. He cut off the dead wood 
and washed the trees carefully, as he found the scale upon all parts. Dur- 
ing the summers of 1889 and 1800, whenever he found a tree infested^ 
he took it -upandburnedit. : During the- winter of 1890^'91 he gave orders 
to cut out all the California trees. They were set out 

in a pear orchard, with no other peaches or plums in the neighborhood. 
Something over 100 were thus destroyed. In 1892 he found several 
large two and three- year- old peach trees covered with the scale. They 
were half a mile .'from the spot where the California trees had stood. 
In the early part of 1893 he found the insect scattered over the orchard; 
not on all the trees, but here and there throughout an orchard of 2,000 
to 3,000 trees. In September it had made very considerable progress. 
Up to June lie had no doubt that he had brought the scale from Cali- 
fornia, but during that month he visited several orchards 80 miles to 
the east and found the scale at that point. He was informed that none 
of the growers in that vicinity had received any young trees from Cali- 
fornia. He thinks that the insect prefers the plum, especially the rapid- 
growing Japanese ' p] urns, They were very abundant irpon sprouts 
putting out from the crowns of 300 old peach trees wh|cli he topped 
two years before. These sprouts were covered with thfe scale, while 
the new tops and the old stumps were free, even when the sprouts had 
run up into the new top of the stump. All these sprouts were grubbed 
out. --_ 

On October 26 last specimens of the same insect were received from 
Mrs. E. Johnson, of Bambridge, Ga., with the statement that she found 
it attacking plum and peach trees in her orchard. Upon further inquiry 
it was ascertained that about four years since she purchased a small 
lot of peach and plum trees from a nurseryman in Thomasville, Ga. 
The following summer she noticed that one of the trees (a Chinese 
blood peach) was badly infested with the scale-insect. Some ineffective 
attempts at remedial work were inade, but the insect gradually covered 
the tree, and in the summer of 1891 she cut it down and burned it. In 
the meantime she had enlarged her orchard with trees from nurseries 
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at Augusta ;aM : Way€ros5,'aTH(l/at : . about the '.time when she cut down 
the first peach tree she discovered that a plum tree near by was also 
affected. Since that time she has endeavored --'to destroy the scale, but 
at the time of writing it was present on from 25 to 30 trees. A later 
letter from Mrs. J upon inquiry she had found that 

one of her acquaintances has had some trouble with this insect, and 
that this individual purchased the plum tree upon which it was first 
discovered from the same Thomasville (Ga.) nurseryman from whom 
Mrs. Johnson thinks that she received her original stock. 

In December in a small lot of Jamaica scale-insects sent by Mr. T, 
D. A. Cockerell, specimens ofv this; species, which bore the name of 
Diaspis lana ^s,^ere recognized. Though famili ar wi th the description 
of this species^ which was drawn up by Mr. Morgan and published by 
-Mr. Cockerell in the Journal of the Institute of Jamaica (Vol. I, p. 137, 
August, 1892), there was no indication of its occurrence upon rosaceous 
plants, but the most careful comparison with Mr. CockerelFs typical 
specimens fails to show any difference in structure, so that that !)• lan- 
jatu§ described originally from specimens collected by Mr. Cocker ell at". 
Kingston on Capsicum and upon a malvaceous plant at Mandeville, is 
identical ;with the new; peach scale of Florida, G eorgi a, and the Dis- 
trict of -G okimbia. 

dceURRENCE IN THE WEST INDIES. 

The West Indian occurrence and range of the species are Tery inter- 
; esting. The; Entomologist has recently received from Prof. O 0 IL T, 
Towiisencl, Mr. OockerelPs successor in the curators!) ip of the Institute 
of Jamaica, specimens which were found upon grape and bastard cedar 
( Guazuma almifoUa). Mr. Cockerell has also kindly sent from Kew 
Mexico his Jamaican notes upon the species, from which it appears that 
the food plants are very numerous and that the species varies consid- 
erably within what Mr. Cockerell considers to be well-defined specific 
limits. He has, therefore, proposed in manuscript several variety or 
race names which he has not thought worth while to publish,, One 
form occurs on Cycas media in the Oastleton Gardens, Jamaica; the 
typical form occurs upon stems of Oleander (the pink variety) in St. 
Andrews, Jamaica, and upon Capsicum and stems of Artfyreia speeiosa 
at Kingston. Another form occurs upon /the bark and twigs of a mal- 
vaceous plant at Moneague, Jamaica, while another form occurs upon 
Bryophyllim mlycinum at Mandeville, Jamaica,- distorting and much 
Injuring the plant. The typical form occurs also on Grand Cayman 
Island and at Port of Spain, Trinidad. In the latter locality it occurs 
upon: (Jar tea p<ipaya y an d was disco vered by Mr. F. W. Urich. 

In addition to these food plants Mr. Cockerell, in his paper entitled 
u Food plants of some Jamaican Coccidse" in Insect Life (Vol. Y, pp. 
158-160, 245-247), mentions its occurrence upon f he stems of French 
cotton (Galotropis proeerti) at the Parade Garden, Kingston, and upon 
okra (Hibiscus esculen t us) in Castleton Gardens, Jamaica. The occur- 
rence of the species upon peach is also mentioned in Mr. GockerelTs 
manuscript notes, as well as upon Pelargonium, J asmin um, and on the 
steins of cotton. 

- - A DANGEROUS SPECIES. 



From the above facts it is evident that the species is a very general 
feeder, and as a consequence much more dangerous than if it had but 
one or two food plants, as it will be all the more difficult to stamp it 
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out or prevent its reintroduction. So far, it is true, it is reported upon 
bat one or two food plants in this coimtry, but we shall, no doubt, before, 
long bear of it upon in any others unless, indeed, it can be eradicated 
from the localities in which it has obtained a foothold. There can be 
little question that it is a West Indian species, and that it has been 
brought into this country by some of the Southern importers of .West" 
Indian and other tropical and sub tropin and the Thomasville 

(G a.) nurseryman above mentioned is open to at least a strong sus- 
picion of the responsLbility, either direct or indirect. The fact that it 
thrives as far north as the District of Columbia adds to the seriousness 
of tire case and to the great desirability of eradicating the species upon 
its iirst appearance in any one locality. It is in the hope of helping to 
bring about such a consummation that this extended notice, with illus- 
trations of the species, is given in this report/ Proper measures have 
been taken to stamp it out at Washington, and the correspondents in 
Florida and Georgia have been urged to do likewise. Nevertheless, it 
seems to have already obtained such a foothold as to make it highly 
improbable that we shall be able to eradicate it. It multiplies with 
surprising rapidity, since, as we shall presently see, there are from 
three to four generations annually at Washington. 

LIFE HISTORY. 

When the insect was first discovered , r in December, 1892, the lower 
halves of the trunks of the young peach trees were more or less com- 
pietely covered with male scales, while the female scales mainly occupied 
the upper halves of the trunks. In March the female scales were exam- 
ined and the eggs were plainly seen within their bodies by transmitted, 
light. By the end of April they were found to be full of eggs, which 
appeared to be perfectly developed, although none had been deposited 
on April 2i. Upon May 5 ovipo^itioii-li-ad.beguii, and upon May 13 the 
young larva3 were hatching by thousands, At this time experi men ts 
were made to ascertain whether these -larvae would settle upon the rose* 
A potted rose, free of scale, was tied to a badly infested peach tree, but 
none of the young scales migrated to it, although it was examined for 
ten days or more. The larvae developed irregularly, and by May 23 
some were already twice as large as others, and all seemed to be covered 
more or less densely with glistening white threads, while a few had 
begun to form a delicate scale. By May 26 a few had cast their first 
skin. By June lo the females had cast their second skin, while the 
male scale was fully formed and most of the male larvoe had trans- 
formed to the pupa state, a few having already become winged. The 
next day many males issued. About the end of June oviposition began 
_ again r and females a ttained full size the middle of August, egg-laying 
for the third time beginnin g at the end of August. Another brood 
developed the end of October. 



Note.— Plate n, which illustrates Australian lady-birds recently introduced iiito" 
California, has no text reference, owing to the fact that a certain portion of the 
manuscript of the report was cut out on account of the necessity for brevity. Th# 
plate had, however, already been put into the. hands of the; lithographer, and 'is there- 
fore published without further comment. 

AG- 93—15 
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\ EXPLANATION OF PLATES TO REPORT OF ENTOMOLOGIST. 

[Where figures are enlarged the natural sizes are indicated in hair lines at side, unless already indi 
eaied in some other way on plate. J 

Explanation to Plate L 

The San Jose Scale and the new Peach Scale. 

Fig. 1. 'Asp-idiot lis perniciosus ; adult females in sititr upon pear ; a } adult female seal e'- 
en large d {original), ~, : 
Fi;;'. 2. '■Pent-ilia misella : An enemy of the San Jose scale in Virginia; a.,. larva; 7>,pupa} 

c, adult— enlarged ; d, seutelluni of adult— still more enlarged (original) . 
Fig. 3, JDiaspis Janatus: a, male scales in situ on trunk of young peach tree; ^ full- 
grown female scales, same— natural size; c, female scale; d s male scales-— 
enlarged; e, male scale— still more enlarged; /. adult male scale— still 
more enlarged; tarsus of adult male; ^/poiser and hook of same— very 
greatly enlarged (original). 

Explanation to Plate II. ; 

[All of these are drawn to tlie same scale, and the figures therefore represent.relatiye ; aizea.] 

. _ The Introduced Australian Ladybirds. 

Fig. 1. Ovens ausiralasice : adult ; 1 la, pupa of same in last larval ekin — enlarged 
■ {original). 

Fig. 2. PMzobius ventralis : adult— enlarged (original). 

Fig. 3. Oreas chalybeus: adult ; 3a ; pupa of same in last larval skin— enlarged (orig- 
inal). 

Fig. 4. Nov'tus koebelei: adult; 4a, larva of same; 4&, pupa in last larval skin — 

enlarged (original). 
Fig. 5. Psyllobora galbula: adult— enlarged (original). 
Fig. 6. Alesia frenata: adult— -enlarged (original). r : ; 

Fig. 7. tm conformist adult ; la, larva of same — enlarged (original). 
. Fig, 8. RHzobius toowoombce: adult— enlarged (original).. 
Fig. 9. Ilh izo b i us deb His: adult— enlarged (original). 

Explanation to Plate III. -. . .._ " , j . . : _ ; . . ; . 

; r ; - _ - -\ The Orange Mealy-wing. 

Fig. 1. Alcyrodes citri: a, or an go leaf badly infested by full-grown larvae— natural 
size ; b r outline of egg ; c, young larva in the act of hatching from egg ; d } 
newly hatched larva seen from below— enlarged; e, leg of it; /, antenna of 
- still more enlarged ; g, advanced pupa; 7t, adult nearly ready to emerge 
and seen through pupa skin ; i, ad ult with wings still unfolded, in the act 
of emerging from pupa shell— enlarged ; j, leg of h— still more enlarged 
(from Insect Tnie). . ~- - ";_ ~- ' _ '-. -- 

Fig. 2. Ale yr ode* citri:a, adult inale seen from side and showing waxy tufts ; &, anal 
segments and claspers of same seen from above; e, adult female seen : from 
aboTe ? w r ith wings spread; anal segment and ovipoaitor of the same ; e, 
head of same from side ; /, antenna of same ; g, costal border of fore wing ; 
h, hind tarsus; i, hind tibia; a- and.? enlarged; b } d y e } f } g, h, i, still more 
enlarged (from Insect Life), 

Explanation to Plate IF. 

; Miscellaneous Insects. \ .... - - - - 

Fig. 1. Erastria scliula : _ a, larva from below; b, same from above ; c, above, in case ; 

d, ease of fall-grown larva; e, pupa; /, moth— enlarged (after Rouzaud, 
from Insect Lite) . • 

Fig. 2. Cvepidodera rnjipes: adult — enlarged (from Insect Life). ; : 

Fig. 3. AnoMrus simplex : adult fern ale— natural size (after Riley). 
Fig. 4. Anabrus purpnrascens : a, adult female; c, end of male abdomen, showing 
claspers d— natural size (after Riley). 
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the year 1893. 

Very respectfully, 

; 0. Haet Merriam, 

Chief. 

Hon. J, Steblinci Mobton, 

Secretary. : 



WORK OP THE YEAR., 

The efforts of the division have been directed largely toward the com- 
pletion of investigations begun in previous years, investigations relat- 
ing both to the determination of the natural faun al or life zones of the 
country, and to the food habits and distribution of mammals and birds 
of economic importance to agriculture. 

Three publications have been issued during the year : (1) An eco- 
nomic bulletin on the hawks and owls of the United States ; (2) an 
econ omic bulletin on the prairie groun d s quirrels or sper mo j)hil es of 
thje Mississippi Valley ; (3) a technical publication containing part of 
the results of the Death Valley Expedition. 

The work on hawks and owls was illustrated by 26 fine colored plates, 
paid for out of the lump fund of the division, and was in such demand 
that the edition of 5,000 cox>ies was exhausted almost as soon as pub- 
lished, since which time many thousands of additional applications for 
it have been received. 

The bulletin on prairie ground squirrels was illustrated by 3 full- 
page colored plates and by colored maps showing the area inhabited 
by each species. The edition (also 5,000 copies) proved insufficient for 
the demand and is now practically exhausted. 

A bulletin on the crow, comprising the results of several years' study 
of the relations of this interesting bird to agriculture, is now ready for 
the press ; and a bulletin on the pocket gophers, similar in scope and 
character to the one already issued on the jnairie ground squirrels, will 
probably be ready -for distribution before the present report is issued. 
Other bulletin s are in an ad van ced stage ef prep ar ation . 

In the year 1803 more than 0,500 letters were received, manyof them 
accompanied by schedules, reports, and miscellaneous notes, all of which 
were examined and filed for future reference. During the same time 
about 3,800 letters were written, several hundred schedules distrib- 
uted to observers and correspondents, and upwards of 700 packages 
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sent out. Other routine work; lias consisted in the identification of 
specimens (about 400 separate lot^ or pack ages, of ^liich have been 
received), /ibr warding supplies: to field agents, the care of collections, 
correcting proof, compiling reference lists of publications useful in the 
work of the division, and miscellaneous work. 

SCOPE OF THE WORK. 

Theinvestigations carried on by the division are naturally divided 
into two groups— one relating to the geographic distribution of species 
in the widest sen seethe other confined to the study of birds and mam- 
mals of inxmedjate interest to the farmer because of their relation to 
agriculture. During the year work has been pushed along these lines 
%s vigorously as the means at command would allow. 



GEOGRAPHIC DI8TRIBUTIOH. 

; The interest of the agriculturist in the study of geographic distribn^ 
tion lies in the fact first pointed out by this division, that the territory 
of the United States may be divided into a definite number of belts or 
zones, each-of which is characterized by the presence of certain native 
animals and plants and which, under cultivation, is fitted for particular 
agricultural products. The reason why certain animals r and plants are 
restricted to particular areas or belts,- where no visible barriers exist to 
prevent dispersion^ is that the sensitive organizations of such species 
have become adapted to the pa and climatic conditions 

there prevalent and. are not sufficiently plastic to enable them to live 
under other conditions. What is true of animals and plants in a state 
of nature is true also of animals and plants as modified by man; for 
.every race or breed of sheep, cattle, or swine, and every variety of grain, 
vegetable best under particular conditions of tempera- 

ture, moisture, and exposure. 

The number of life zones that have been defined in this country north 
of the tropical is six. They may be grouped under two heads: North- 
ern or Boreal and southern or Austral. In Eastern ls T orth America 
these zones may be briefly characterized as follows, beginning at the 
north:* 

(1) Arctic or Arctic -Alpine Zone y above the limit of tree growth/ 
characterized by the Arctic poppy, dwarf willow, saxifrages, gentians^ 
and many other plants, and by the snow bunting, snowy owl, white 
ptarmigan^ polar bear, arctic fox, and barren-ground caribou or rein- 
deer. This zone is of no agricultural importance, 

(2) RudsoMan Zone, comprising the northern or higher parts of the 
great transcontinental coniferous forest— a forest of spruces and firs 
stretchiugfrom Labrador to Alaska, Among the numerous inhabitants 
of this zone are the wolverine, woodland caribou, moose, great northern 
shrike, pine bullfinch, crossbills, white-crowned sparrow, and fox spar= 
row; • Like the last this zone is of no agricultural importance. 

(3) CcmaMan Zone, comprising the southern or lower part of the great 
transcontinental coniferous forest, and inhabited by the porcupine ? 
varying hare, red squirrel, white throated sparrow, yellow rumped 
warbler, and numerous others.: Counting from the north, this zone is 
the first of any agricultural consequence. Here white potatoes, tur- 
nips, beets, the Oldberg apple, and the more hardy cereals may be culti- 
vated with moderate success. / 



*On the accompanying map (Plate i) the two Boreal forest zones— the Hudeonian 
&nd Canadian— have not been separated but are shown together in green. 
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The increase in intensity of color in the Austral 
Zones east of the Great Plains indicates the ex- 
tent of the humid divisions of these Zones, known 
respectively as the Alleghanian, Carolinian and 
JLwtroriparian Faunas, 

The upper border of the gfreen indicates the 
northern limit of trees* 
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(4) Transition Zone, or belt in winch the outlying Boreal and Aus- 
tral elements overlap. Here the oak, hickory, chestnut, and walnut of 
the south meet the maple, beech, birch, and hemlock of the north. The 
same is true of mammals arid birdSf for here the southern mole and 
cottontail rabbit, the oriole, bluebird, catbird, thrasher, die wink, and 
wood thrush live in or near the haunts of the hermit and Wilson's 
thrushes, solitary vireo, bobolink, red squirrel, jumping mouse, chip- 
mimk, and star-nosed mole, in this zone we enter the- true' agricultural 
part of our country ; here the apple (Oldberg, Baldwin, Greening, Seek- 
no-further, and others), the blue plums, cherry, white potato, bavley, and 
oats attain their highest perfection. 

(5) Carolinian Zone^ where the sassafras, tulip tree, hackberry, 
sweet gum, and persimmon first make their appearance, together with 
the opossum^ gray fox, fox squirrels, cardinal bird, Carolina wren, 
tufted tit ? yellow-breasted chat, and gna tea tcher. In this zone the Ben 
Davis and wine-sap apples, the peach, apricot, quince, sweet potato, 
tobacco, and the hardier grapes, such as the Concord, Catawba, and 
Isabella, reach their best condition. 

(6) Austrori'parian Zone^ where the long-leaved pine, magnolia, and 
live oak are common on the uplands and the bald cypress and cane in 
the swamps. Here the mockingbird, painted bunting, red-cockaded 
woodpecker, and chuck-wills-widow are characteristic birds, and the 
cotton rats, riceneld rats, ^ wood rats, little spotted skunks, and free- 
tailed bats abound. This is the zone of the cotton plant, sugar cane, 
.rice; pecan, and peanut ; of the oriental pears (LeConte and Kieffer), 
the seupperiiong grape, and of the citrus fruits^ lemon, lime, 
and shaddock. In its western continuation (the Lower Sonoran) the 
raisin grape, olive, and almond are among the most important agricul- 
tural products, and the fig ripens several crops each year. 

Still fuxther south is the Tropical vegioiiywMch, in the United States, 
is restricted to southern Florida and extreme southeast Texas, along _ 
the lower Kio Grande and Gulf coast. Among the tropical trees that 
grow in southern Florida are the royal palm, Jamaica dogwood, 
nvachineel, mahogany, and mangrove; and among the birds may be 
mentioned the white-crowned pigeon, Zanaida dove, quail doves, 
Bahama vireo, Bahama honey-creeper, arid caracara eagle. The 
banana, coacoanut, date palm, pineapple, mango, and cherimoyer thrive 
inthisbelt; 

The Division of Ornithology and Mammalogy is engaged in tracing 
the courses of these various zones across the continent and in the 
preparation of large scale maps on which their boundaries are shown 
in different colors. These maps should be of value to the agriculturist 
in showing the position of his farm with reference to the life zone in 
which it lies, thus giving him a key to the crops most likely to succeed, 
for it has just been shown that the fauna and flora of a region may be 
made to serve as a reliable index to its agricultural capabilities. The 
further from the center of abundance a particular crop can be made to 
thrive the higher price it will command, always provided it is near a 
market. Hence the importance of utilizing the northern prolongations 
and islands of the southern zones and the southern prolongations and 
islands of the northern zones for the cultivation of agricultural prod- 
nets that otherwise must be transported considerable distances. 

METHpD OF WORK. 

The collection of data on the distribution of species was begun by 
the writer several years before the establishment of the division and 
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has been carried on almost contiiHiously to the present time. Since 
tlie enlargement of the scope of the in vestigation, authorized by Con- 
gress in 181)0, tli e work lias been pressed with increased vigor and on 
a scale never before attempted. V The aim from the first has been to 
obtain accurate and complete data for mapping the distribution of 
individual species, aud at the same time, by combining these maps and 
by independent field work, to Bscertain the boundaries of the natural 
lite ^ones of the country. 

In order to secure the utmost economy of time and labor in the prep- 
aration of these maps, the published information relating to each 
species and all manuscript records in the possession of the division 
are first carefully tabulated on schedules, care being taken to reject 
everything which is not entirely reliable. In mapping birds it is nec- 
essary to separate the records of the breeding ranges from those of the 
winter and migration ranges of each species. The localities tabulated 
on the schedules are transferred to large scale maps, each record on tjie 
schedule being indicated on the map by a red spot at the point where 
:the species in question has been found. The area within the peripheral 
spots is then careful] y colored by some one personally familiar with the 
topography of tlie region. ThuVtl^ a graphic represen- 

tation of the schedule, and vice versa the latter may be regarded as an 
index to and authority for the map. This map now forms the basis of 
field investigations, the object of which is to trace out in greater detail 
the actual boundaries of the species. : . By studying 

at one time the ranges of all the species inhabiting a given region the 
work is carried on rapidly and economically. ; 

BIOLOGICAL SURVEYS. 

In 1S8-) a system of biological surveys was begun for the purpose of 
mapping in detail the boundaries of the natural life zones of our coun- 
i try, at the same time securing data and specimens illustrating the dis- 
tribution and status of the various species. The San Francisco Moun- 
tain plateau in northern Arizona was selected for work the first season 
(1889), and an area of some 12,000 square miles was mapped, In 1890 
a reconnaissanee was made of nearly 20,(100 square miles in Idaho. In 
1891: the Death .Valley Expedition was engaged in similar work in the^ 
arid region of southern California and .Nevada, and covered, about 
100,000 s(|uare miles between the Colorado Biver and the Pacific Ocean, 
connecting on the east with the field work of 1889. Thus, up to the 
beginning of 1892 there had been surveyed with more or less detail an 
area larger than the whole of New England, with New York and New 
Jersey added, or, approximately, equal to the States of Nebraska and 
Iowa combined. 

A much larger area h ad been covered in a different way by field agents 
who have been engaged in securing data in various .localities and in 
supplementing the work of the biological surveys. 

The greatest drawback to the satisfactory completion of the biological 
maps is the lack of accurate topographic contour maps to serve as bases 
for plotting distribution. The map sheets of th e IL S. Geological Sur- 
vey, as far as published, have proved of the utmost assistance and 
value. 

FIELD WORK IN 1893. 

During the present year the biological survey of the Bocky Moun- 
tain region has been carried from Utah and Idaho completely across the 
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State of •Wyo'Hiiii;g,-'tliiis connecting the work of previous years in tlie 
Great Basin with the western part of the Great Plains. A large part 
of Wyoming was found to be from 1,000 to 3,000 feet lower than repre- 
sented on the latest maps, and consequently to have a warmer summer 
climate and to belong to a more southern life zone than previously 
supposed. Thus the Wind - River and Bighorn basins and the plains 
east of the Bighorn Mountains fall within the Upper Sonoran Zone 
instead of the Transition, This area is of considerable importance 
from an agricultural standpoint, from the fact that it marks the north- 
ern extension of the ranges 'of certain southern species of plants and 
animals. A " "special elfort was made to determine the position of the 
boundary between the Upper Sonoran and Transition zones in the 
States of Nebraska, Korth and South Dakota, and Montana. Further 
south, held work was carried on in Kansas, Colorado, ami New Mexico; 
and further west, in California, Nevada, and western Oregon. 

The study of the fauna! affinities and agricultural resources of the arid 
tropical and semitropical or Lower Sonoran zones on the table-land of 
Mexico has been continued during the year, with the result that mate- 
rial and data of great value have been accumulated which throw light 
upon problems presented in corresponding areas in the arid regions of 
the sou thwestern United States. 



ECONOMIC RELATIONS. 

Work under this head consists in the study of those habits of birds 
and mammals which have a direct bearing on agriculture, favorable or 
unfavorable, and in the preparation of the results for publication; 
Information is obtained mainly by the following methods : (1) By study 
of the habits of species in the field, both by the division staff and by 
voluntary agents^ (2) by the examination in the laboratory of the con- 
tents of stomachs and crops, with a view to the accurate determination 
of the character of the food ; (3) by study of the literature of the sub- 
ject, which involves the collation of published notes from widely scat- 
tered sources. 

Supplementary investigations and experiments frequently become 
necessary for the settlement of particular questions, such as the best 
methods of limiting or exterminating harmful species, or of protecting 
and encouraging those which are beneficial. 

The bulletin on the common crow, announced last year as practi- 
cally finished except for the report on the insect contents of the stom- 
achs, was somewhat delayed by the receipt of several hundred addi- 
tional stomaclis, and still further by the tact that the; entomologist's 
report on the insect food materially modified some of the conclusions, 
necessitating many changes in the text. It is now about ready for 
transmittal. This bulletin is based primarily on the examination of the 
stomachs of more than 900 crows, young and old, taken at ail seasons of 
the year and from every section of the United States ; and, in addition, 
contains summaries of the reports of several hundred correspondents, 
and a review of the published matter relating to the economic status of 
the crow. The percentage of each item of food has been determined 
and its importance estimated; and the insect food has been studied 
and reported on by specialists under the direction of the entomologist 
of the Department. 

Good progress has been made on a similar bulletin relating to the 
crow blackbird, and more than 1,100 stomachs of that species have been 
examined. About 150 stomachs of other blackbirds were also exam- 
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mod, as well as 545 :, stomachs of woodpeckers r about 200 of the erow 5 
and a few of other birds,* The total number of bird stomachs examined 
during the year Is 2fiMA 

The collection now numbers 20,103 stomachs, having been in creased 
during tire war by tlie Mdition 0^3,900, This is not only the largest 
number added: during any one year in the history of the division, but 
the stomachs are of unusual importance, being mainly those of the 
species directly affecting the interests of the agriculturist. The refer- 
ence collection of seeds and other samples of bird food has also been 
materially increased, 

EXHIBIT AT THE WORLD'S COLUMBIAN EXPOSITION, 

Considerable time and labor were expended by the division in .tte 
preparation and installation of an exhibit for the World's Fair, The 
principal object in view was to show the character of the work in.-whie-k 
this division is engaged. This was accomplished by graphic illustra- 
tions showing the geographic distribution of the mammals tin d birds 
in the United States and the economic status of the species. In the 
former line, the great fact that animals anU plants are distributed in 
broad belts or zones, the boundaries of which are fixed primarily by.- 
temperature, was shown by means of three large models. > One of 
these was a miniature mountain slope on which mounted specimens of - 
eharacteristic mammals and birds were so assembled as to bring before 
the eye at a glance the successive faunas of different elevations* 
Another was a large topographic relief model of the area covered by 
the Death Valley Expedition. On this model, and ou an adjoining 
relief map of the United States, the life zones were shown in different 
colors. The models were aceompanied by enlarged photographs of 
desert scenery, with characteristic animals and plants. The subject 
was- still further illustrated by maps of the United States, colored to 
show the areas inhabited by individual species and genera of mammals, 
birds, reptiles, and plants. 

Groups of mammals and birds, beneficial and harmful, each hand- 
somely mounted and surrounded by its accustomed food supply, con- 
stituted the exhibit which was designed to illustrate the economic 
relations of the species. 

The importance of bird life to the faimier was further shown by an -ex- 
hibit of the food of various species of birds, each item of which was care- 
fully labeled. Groups of mounted hawks and owls in the act of killing m 
eating some animal habitually preyed upon, illustrated the gain or loss 
which each is likely to bring to the tanner, A series of stuffed skins 
of the birds, mice, squirrels, and other animals which have been found 
in the stomachs of various species showed interesting tacts regarding 
the food habits of owls. These are but a few of the many novel fea- 
tures of the exhita^ was both instructive and 
practical and justified the time devoted to its preparation. 

*OiTehimdTed and forty -five stomachs of the Mngbird or bee martin were exam- 
ined during the year, and the results, together with those obtained from twenty- 
five previous examinations, form the basis of a special paper on the food of the 
kingbird, an abstract of which aeeompahies this rei^ort; 

iThis determination of the food of species by examination of the stomach con- 
tents forms one of the most important features in the economic work of the division,, 
Most of the errors due to ordinary observation are eliminated, and a foundation of 
actual facts is obtained which, in connection with competent field work, insures 
reliable conclusions. : - 
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POOD HABITS OP THE KINGBIRD OR BEE MARTIN. 

( Tyr annus iyra nn us. ) 
By Walter B. Bakrows. 

The kingbird or bee martin is the largest common flycatcher in the 
United States, and is too well known to need any extended description, 
it is widely distributed during the breeding season, nesting abundantly 
in all the States east of the Rocky Mountains, and less commonly in 
Idaho, Utah, Washington, eastern Oregon, and northeastern Califor- 
nia. It winter it migrates southward to the West Indies, Mexico, Cen- 
tral and South Am^ few remaining along the Gulf coast and in 
southern Texas. 

During its stay in the United States the kingbird feeds mainly on 
insects, which form at leas't 85 per cent of all its food from April to 
September. ' \ 

The material available for a study of the food of this bird includes 
the published records by various naturalists of something less than fifty 
dissections made at diiferent times during the last twenty years, to 
which are now added the results of the examination of 171 stomachs 
by specialists of this Department. These stomachs came from 19 dirV 
ferent States, the District of Columbia, and Canada, and were collected 
during six months of the year. The preliminary examination was 
made by Prof. F. E. L. Beal, who estimated the percentage of vegeta- 
ble and animal food and, with the assistance of the writer, made a pro- 
visional analysis of the insect material. Subsequently the entire insect 
material was submitted to the Division of Entomology, and the insects 
were carefully identified under the direction of Prof. C. V. Kiley, mainly 
by Mr. Theodor Pergande and Mr. D. W. Coquillet. A careful exami= 
nation shows beyond all question that the kingbird eats many more 
injurious insects than beneficial ones, and although it eats many pre= 
daceous insects such as dragon flies (Neuroptera) and rchneumonid 
insects which are decidedly beneficial, yet these evil s are far outweighed 
by the immense numbers of harmful insects regularly consumed. 

Scarcely any trait of the kingbird is so well known, or at least so 
largely believed, as its fondness lor honey bees, but the mere fact that 
the birds are seen lingering about the hives is not sufficient evidence 
that they are doing any harm to the bees. Many of our best natural- 
ists have contended that the injury to beehives was too slight to 
deserve notice, and that the myriads of destructive insects which 
were /eaten repaid the farmer or even the apiarist many times over. 
It Jias been noticed also that the bird appeared to prefer the drones* 
Among the 171 stomachs examined only 14, or less than one-twelfth 
of the entire number, contained any traces of the honey bee (Apis 
mellifica)i while the total number of bees found was but 50 ; of these, 
40 were positively identified as drones and only 4 were unquestionably 
workers. The remains of the other 6 were so fragmentary as to ren- 
der impossible anything beyond tlie determination of the species. 
In several cases in which the birds had been shot near a hive no 
traces of bees were found in their stomachs. The results of these exami- 
nations show that not more than 1 kingbird in 12 catches honey bees, 
and that not more than 10 per cent of the insects caught are workers. 

Among the enemies of the bee may be mentioned certain insects, 
notably the so- called robber flies belonging to the family AsilidWj which 
do far more damage than birds. These robber flies are large, stout, 1 
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long-bodied flies, often covered with stiff hairs. According to ProfY 
0. Y. Rile j., one species {Trupanea apivora) has been known to kill 141 
honey bees in a single day. In tlie stomachs examined by this. Depart- 
ment not less than 0 kingbirds were found to have eaten these robber 
flies, and in one case at least 6 flies were found in a single stomach. 
It is very probable^ therefor e 7 that the killing of these robber flies would 
compensate for the 4 working bees, which were all we know to have 
been killed by the 171 kingbirds, y 

Aftliough practically insectivorouSjthe kingbird has long been known 
to feed on fruits of various kinds. Among many hundreds of com- 
plaints received by the Department during the : last seven years regard- 
ing tlie destruction of fruit by various birds, the kingbird has been 
mentioned as a fruit eater in only three instances, when it has been 
accused of injuring cherries and small fruits. Nearly 50 per cent of the 
171 stomachs examined contained vegetable food in amounts varying 
from a mere trace to 100 per cent, but only 2 contained vegetable mat- 
ter alone. Of the total quantity of food eaten about 12 per cent was 
vegetable matter-, probably all fruit \ the remainder consisted entirely 
of insects, spiders, and myriapods. No less than 22 species of fruits 
have been identified in the stomach contents. Three stom aeks out of 
24 r collected in May, contained vegetable matter, mainly remains of 
raspberries or blackberries. In the stomaclis collected in June and 
July were found remains of cherries, mulberries, blueberries, and huckle- 
berries, the average amount for the month of June being 4 per cent 
and for July 8 per cent. In August more than twice as much fruit 
was eaten as in July, the average: for the former month reaching 22 per 
cent, although the relative number of stomachs containing, fruit was 
slightly smaller than in July. The relative amount of fruit and insects 
found in the stomachs is shown in the following table: 



Month. " - 


Number of 


In umber of stom- 
-acFia coritainiim'— 


Average percentage 

Of food. 


stomachs 










examined. 


Insects. 


Fruit, 


Insects. 


Fruit. 


April. ...... 




3 


3 
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May .... .. . . .. 




24 


*24 


:> 


97 -5 


■""""2-5 
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82 


32 
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90 


4 


July . . . . . - 




49 


49 


22 
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August ....... 




59 


5.7 


36 


in 


21 






4 


4 


4 


55 


43 
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169 


81 


88 
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REPORT OF THE BOTANIST. 



Sir : I have the honor to submit herewith my report as Botanist of 
the U. S. Department of Agriculture for the period, from March 8 to 
December 31, 1893. 

Very respec tf ally, 

Frederick V. Oovilke, 

Botanist. 

Hon. J. Sterling Morton, 

Secretary. 



The former Botanist, Dr. George Vasey, vr as removed by death on 
the 4th dayvof March, 1893, after a period of twenty-one years' labor 
m the same official capacity. The untiring industry with which he 
devoted himself to his work can be appreciated best by reference to 
the resumes which were published in the Annual Keports of the Com- 
missioner and later of the Secretary of Agriculture. 
.,- As partially indicative of the work accomplished by the Division of 
Botany before March 8, 1893, a list of its publications up to that date 
is here given. Prior to the year 1883 all official reports of the work of 
this division, like those of nearly all other branches of the Department, 
were published in the Annual Eeport of the Commissioner of Agri- 
culture. 



PUBLICATIONS PRIOR TO MARCH 8, 1893. 

. - ^ BULLETINS. - 1 

Bulletin No. 1. Report of an Investigation of the Grasses of the Arid Districts of- 

Kansas, Nebraska, and Colorado, By George Vasey. 1886. 8°, pp. 19, 13plates. 
Bulletin No, 2. Eeport on the Fungous Diseases of the Grape Vine. By F. Laroson- 

Scrihncr. 1886. 8°, pp. 136, 7 plates. - 
= Bulletin Ko, 3. Grasses of the South. A Report on Certain Grasses and Forage Plants 

for Cultivation in the South and Southwest. By George Vasey. 1887. 8°, pp. 

63, 26 plates. 

Bulletin No? 4. Desiderata of the Held) arium for North America North of Mexico. 

Eanunculaceffi to Rosaceai, inclusive. By George Vasey. 1887. 8°, pp. 15. 
Bulletin No. 5. Eeport on the Experiments made in 1887 in the Treatment of the 

Downy Mildew and the Black-rot of the Grape Vine ; with a chapter on the 

Apparatus for Applying Remedies for these Diseases. By F. Lamson-Scribner. 

1888. 8°, pp. 113 ; illustrated by figures in the text. 
Bulletin No. 6. Grasses of the Arid Districts. Report of an Investigation of the 

Grasses of the Arid Districts of Texas, New Mexico, Arizona, Nevada, and Utah, 

in 1887. By George Vasey, S, M. Tracy; and G. C. Nealley. 1888, .8°/ pp. 61, 

SOplates. 

Bulletin No. 7. Black-rot (Lwstadia BidwelHi). By F. Lamson-Scribner and Pierre 
Viala. 1888. 8°, pp. 29, 1 plate. 

235 
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Bulletin Ko, 8, A Record of some of the Work of {lie Division, including Extracts 
from Correspondence and other Communications. By: George Vasev and B„ T s 
Galloway. 1889. 8°, pp. 67. ; 

Biilletin No. 9. Peach Yellows: A Preliminary Report. By Erwin F. Smith. 1888. 
8°, pp. 254,5 maps,- 37 plates. 

Bullet '-h No. 10. Report on the Experiments Made in .1888 in the Treatment of the 
Do wny Mildew and Black-rot of the Grape- Vine. By F. Lainson-Scribner, Alex. 
W, Pearson, H. L. Lyman, Hermann Jaeger, A. M. Howell, and M. Prillieux. 
1880. 8°, pp. 61, 2 plates. 

Bulletin No. 11. Report on the Experiments made in 1889 in the Treatment of the 
Fungous Diseases of Plants. By B, T, Galloway. 1890, 8°, pp. 119, 8 plates. 

Bulletin No. 12,* Grasses of the Southwest. -Plates and Descriptions of the Grasses 
of the Desert Region of Western Texas; New Mexico, Arizona, and Southern 
California. By George Vasey. Part I — Issued October 13, 1890. Roy. 8°, pp. 
107, 50 plates. Part 11, --Issued December, 189L Roy. 8°, pp. 108, 50 plates. 

Bulletin No. 13.* Grasses of the Pacific Slope, Includir g Alaska and the Adjacent 
Islands, Plates and Descriptions of the Grasses of California, Oregon, Washing- 
too, and the Northwestern Coast, including Alaska. By George Vasey. Part i e 
Issued -October 20, 1892. Roy. 8°, Pp. 108, 50 plates. 

Bulletin No; 14. Ilex Cassine, the Aboriginal North American Tea. Its History, Dis- 
tribution, and Use among the Native North American Indians, By E.-'M. Hale, 
1891. B° } pp. 22, 1 plate. 



CONTRIBUTIONS. 

fentrlbutions from the U. S. National Herbarium, Vol. I, No. 1. List of Plants Col- 
lected by Dr. Edward Palmer in 1888 in Southern California; by George Vasey 
and J. N. Rose. List of Plants Collected by Dr. Edward Palmer in 1889 at (1) 
Lagoon Head, (2) Cedros Island, (3) San Benito Island, (4) Guadalupe Island, 

- (5) Head of the Gulf of California^ by George Vasey and J. N. Rose. Issued 
June 13, 1890. 8°, pp. vm, 1-28. 

Oontributions from the U. S. National Herbarium, Vol. i, No. 2. Upon a Collection 
of Plants made by Mr. G, C. Nealley in the Region of the Rio Grande, in Texas, 
from Brazos. Santiago to El Paso County. By John M. Coulter. Issued June 
28, 1890. 8°, pp. Hi, 29-61, index. 

Contributions from the U. S. National Herbarium, Vol. I, No. 3. List of Plants 
Collected by Dr. Edward T aimer in ; Lower California and Western Mexico, at 
(1) La Paz, (2) San Pedro Martin Island; (3) Raza Island, (4) Santa Rosalia and 
Santa Agueda, (5) Guaymas. By George Vasey and J. N. Rose. Issued Novem- 
ber 1, 1890. 8°, pp, in, 63-90, index, 

Oontributions from the XL S. Nation al Herjb a riiim, Vol. I, No, 4. List of Plan ts Col- 
lected by Dr. Edward Palmer in 1890 in -" "Western Mexico and Arizona, at (1) 
Alamos, (2) Arizona. By J. N. Rose. Issued June 30, 1891. 8°, pp. in, 91-127, 
index, 10 plates. - : : - - 

Contributions from the U. S. National Heibaiium. Vol. I, No. 5. List of Plants 
Collected by Dr, Edward Palmer in 1890 on Carmen Island. By J. N. Rose. List 
of Plants Collected by the U. S. S. Albatross in 1877- 91 along the Western Coast 
of America; by J, N. Rose, D. G. Eaton, J. W. Eckfeldt, and A. W. Evans. Revis- 
ion of the North American species of Hoffman seggia; by E. M.Fisher. System- 
atic and Alphaheiic Index of New Species of North American Phanerogams and 
Pteridophy tes, published in 1891 ; bv -Josephine A. Clark Issued September 20, 
,.'1892., 8°. pp. v, 129-188, index, 5 plates. 

Contributions from the U. S. National Herbarium, Vol. I, No. 6. List of Plants Col- . 
lected by C. S. Sheldon and M. A. Carletouiu the Indian Territory in 1891 ; by J. M. 
Holzinger. Observations of the Native Plants of Oklahoma Territory and Adja- 
cent Districts, hy M, A. Carleton, Issued December 6, 1892. 8°.. pp. v, 189-232, 
index, 2 plates. 

Contributions from the U. S. National Herbarium, Vol. n, No. 1. Manual of the 

Phanerogams and Pteridophy tes of Western Texas. By J ohn M. Coulter. Issued 

June 27, 1891. 8°, pp. v, and -1-152, index, I plate. 
Oontributions from the U. S, National Herbarium, Vol. II, No. 2. Manual of the 

Phanerogams and Pteridophytes of Western Texas. By John M. Coulter. Issued 

June 1,1892. 8 D , pp. v, 153-345, iuaex, 2 plates. 
Contributions from the U. S. National Herbarium, Vol. in, No. 1. Monograph of 

the Grasses of the United States and Bri tish America. By George Vasey . Issued 
1 ^February 25, 1892. 8°, pp. ¥,1-89, index. 



* Extra editions of Bulletins Nos. 12 and IS have been issued also as Volumes I 
and ii of a work entitled^ Illustrations of North American Grasses, 
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ANNUAL REPORTS.* 

Report of the Botanist for the year 1886. By George Vasey. 1887. 8°, pp. 69-93,- 
21 plates. 

Report of the Botanist for the year 1888. By George Vasey. 1889. 8°, pp. 305-324^ 
13 plates. 

Report of the Botanist for the year 1889. By George Vasey. 1890. 8°, pp. 377-396 ? 
11 plates. 

Report of the Botanist for 1890. By George Vasey. 1891, 8°, pp. 375-392, 8 plates. 
Report of the Botanist for 1891. By George Vasey. 1892. 8°, pp. 341-358, lOplates. 

MISCELLANEO US. t 

^peeial Rejiort No. 63. The Grasses of the United States ; being a Synopsis of th© 

Trihes and Genera ; with Descriptions of the Genera, and a List of the Species, 

By George Vasey. 1883. 8°, pp. 47. 
The Agricultural Grasses of the United States ; by George Vasey. The Chemical 

Composition of American Grasses ; by Clifford Richardson. 1884. 8°, pp. 144 f 

120 plates. 

A Descriptive Catalogue of the Grasses of the United States, including especially 
the Grass Collections at the New Orleans Exposition, made by the U. S» Depart- 
ment of Agriculture and the State Exhibits of Grasses, with notes on such species 
as are more or less employed in agriculture, or deserving of trial for cultivation^ 
By George Vasey. 1885. 8°, pp. 110. 

Special Bulletin. The Agricultural Grasses and Forage Plants of the United States, 
and such Foreign Kinds as have been Introduced, with an Appendix oxr the 
Chemical Composition of Grasses, by Clifford Richardson ; and a Glossary of 
Terms nsed in Describing Grasses. A new, revised, and enlarged edition. By 
George Vasey. 1889, 8°, pp. 148, 114 plates. 

Grass- and Forage Experim eut Stati on at Garden City, K an s . By J . A . SewalL 
Cooperative Branch Stations in the South. By S. M. Tracy. 1892._ Reprinted 
by authority of the Secretary of Agriculture from his Annual Report for 1891. 
8°, pp. 12. 

ORGANIZATION OF THE DIVISION. 

The work of the Division of Botany as outlined by act of Congress 
is separable into two groups : (1) the investigation of forage plants, 
weeds, medicinal plants, and other subjects in economic botany; (2), 
the custody of a collection of plants of the United States, and to some 
extent of other countries, and continued additions to it. The subjects 
mentioned under the first group are so nearly representative, in a par- 
ticular line, of the whole work of the Department that the method of 
their execution requires no' especial explanation. But the treatment 
of the plant collections, in view s on the one hand, of their necessity 
in the work of the Department, and on the other hand, of the large 
dimensions they have assumed and the increased expenditure 

which they might entail, if not properly managed, is a subject which 
requires more careful consideration. 

THE HERBARIUM 

With regard to the nature of these collections it may be said briefly 
that they contain series of the plants brought back from nearly all 
the trau scon tin ental surveys from the time of Nicollet and Fremont 
onward, and from United States Government expeditions to the Arctic 
regions, to South America, to Africa, and to the islands of the Pacific, 
together with sets obtained from many recent collectors in the newer 
parts of our own country, many miscellaneous donations of amateur or 

* No separate editions of the annual report of the Botanist were issued prior to the 
one for 1886, nor for the year 1887, but they may be found in the Annual Reports of 
the Commissioner of Agriculture. 

f These few reports, prepared by the officers of the Division of Botany, have been 
published, not in the regular series issued by that division, but as isolated publica- 
tions or in general series of t^ 
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profcssioiiaibotanists, aiul several important collections received from 
the Govemment herbaria of foreign countries. 

The Department of -Agriculture can; not, on the one hand, dispense 
with the nse of these collections, nor should it. on the other hand, sup- 
port a botanical museum which shall be unlimited in scope and erratic 
in develoT>meist— a subject^ conseqnently ? for the loose expenditure of 
uncertain and perhaps extraordinary amounts of money. Having 
thesa facts in vie^, the Botanist has. presented a plan designed to 
satisfy the conditions of the case. The main features of this plan are, 
(1) to properly house, protect, and arrange the collections, (2) to 
make provision for their normal and healthy growth along well- defined 
lilies;-. (3) to develop the collections in their economic aspects. ; 

NEED OF MORE COMMODIOUS QUARTERS, 

The plan in question, as presented in a letter from the Botanist to 
the Secretary of Agriculture, dated November 8, 1893, is essentially as 
follows: 

In view of -the ."present press ing need in the Department of --Agriculture for -more 
commodious quarters, I desire to submit an outline plan to relieve the congested 
condition of the main "buildings and to provide fireproof quarters for valuable 
property. . ^ :■■ 

There are in constant use in the Division of Botany collections and books which 
have been in process of accumulation front the time of the earliest transcontinental 
surveys/ and in which, are represented the natural vegetable resources of the coun- 
try. These collections and books are under constant liability to destruction by 
fire, and in the event of such a deplorable accident could never be entirely replaced. 
Nor could they, I estimate, be brought again to their present 7 level of value for less . 
thair $150,000, 

The Division of Botany is earnestly desirous of making use of these materials to 
Increase; the directly practical features of its work, and' the moderate enlargement 
of its quarters preliminary to this lino of development has already become a diffi- 
cult problem under the present conditions. 

One of the deficiencies most keenly felt at present by the Division of Botany is 
the lack of a sufficient library. A nucleus of a good botanical library already exists 
in the Department, and an examination of several of the larger libraries in Wash- 
ington has disclosed an additional number of works devoted to botany, the use 
of many of which could without doubt bo had by the Department of Agriculture 
under": proper provisions for safe-keeping. In the present overcrowded and unsafe 
condition of the divisi on the Botanist has not thought it advisable to "request the 
loan of such books. The Department of Agriculture should have a library in which 
accurate iiiibrniation regarding the vegetable resources of the world would be at all 
times accessible^ but at present its library is deplorably deficient in this class of 
books. ■ ~ 

To bring auout the desired result I would urge that steps be taken at an early 
date to secure a suitable building. Since the '..style of this building, and therefore 
the cost, mii st bo decided in part by the requirements of the case, and in part by the 
financial exigencies of the Department, two general plans maybe considered. First, 
a buihling may be erected - which shall provide fireproof quarters for the herbarium 
and the offices of the Division of Botany, plain in design, but sufficiently commodi- 
ous to satisfy immediate necessities. Such a building can probably be erected for 
$25,000. On the other hand, if it is considered desirable to provide permanently for 
the herbarium and the work connected witb it, a larger building more nearly i>er- 
fect in its equipment and of a design architecturally suitable to the Department 
grounds should be planned. This building might at first be used to good advantage 
to house also one or more of the other divisions whose work is cl osely related to that 
of the Division of Botany. Without having made a detailed plan for such a struc- 
ture, I estimate that it can be properly built and equipped for $100,000, and that 
$5,000 properly expended would bring the botanical library to a high standard of 
usefulness. 

As a linal means for defining the relations of these botanical collections, empha- 
sizing their character as a national institution, and providing for their sound admin- 
istration, the passage of a law containing the following provisions is advocated: 
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Definition of '"the National Herbarium. 

(1) Tli.it tin j name United States National Herbarium shall be a general designa- 
tion for all botanical collections; consistiing of dried plants mounted or in condition 
for mounting, seeds, fruits, and other vegetable products, or representations of them, 
illustrating the uses of plants or the principles of the science of botany, which are 
now in the custody of the Department of Agriculture, in charge of the Botanist of 
said Department/ or which may hereafteiy in accordance with the provisions of this 
bill, be added to these collections. 

Custody of the National Herbarium. 

(2) That the National Herbarium shall be in the custody of the Department of 
Agriculture, and the Botanist of said Department shall be ex officio curator of said 
lierTbar i urn y to have charge of the collections, under the direction of the Secretary of 
Agriculture; and to be responsible for their management. 

Additions to the National Herbarium. 

(3) That in addition to the customary methods of accession by gift, deposit, loan, 
or purchase, any collection of plant products belonging to the United States may, 
with the consent of the chief officer of that branch of the Government in whose cus- 
tody it is, be received as an addition to and thus become a part of the National 
Herbarium. 

Establishment of sectional collections. 

(4) That whenever in any branch of the Government necessity shall arise for the 
use of a spec ial portion of the National Herbarium, such portion may bo transferred 
as a sectional collection to such branch of the Government: Provided, That a guar- 
anty of the proper safe-keeping of such sectional collection be given, and that said 
collection be subject to recall at any time. 

Appointment of the Botanist. 

(5) That the Botanist of the Dejmrtmcnt of Agriculture shall be appointed by the 
Secretary of Agriculture, the nomination being made by a board consisting -of --the" 
president of the Civil Service Commission, the secretary of the Smithsonian Insititu- 
tion, and the president of the National Academy of Sciences: Provided, That the 
Secretary of Agriculture may reject any nomination and that the rights of said 
Secretary to dismiss the Botanist' or to call for his resignation be not restricted. 

It is believed that by the adoption of a course similar to that here indicated, an 
establishment may be perfected within two or three years, clearly defined in its re- 
lations and objects, well administered and fruitful in its results, and that the cur- 
rent expenses, unless a large amount of additional work is attempted, will not exceed 
the present appropriation. • 

In tlie course above outlined for the treatment of the Department's 
botanical collections the Botanist has already received the general 
approval of the Secretary and Assistant Secretary of Agriculture, and 
although the condition of the national finances at the present time pre- 
vents any recommendation for the required appropriation^ it is hoped 
that the wisdom of this plan may so appeal to Congress as to receive 
from that Body ultimately the funds n ecessary to carry it out. 

FOR AGB EXPERIMENTS Af GARDEN CITY, EANS. 

In the year 1888, 240 acres of laud 2 miles from Garden City, Kans., 
were secured by the TJ, S. Department of Agriculture on a free fi ve- 
years' lease, to be used for forage experiments. The primary object of 
these experiments was te ascertain whether any crops other than those 
at that time under cultivation in the southern Great Plains (which in 
dry years wereiilmost utter iailures) eould be gro wn in that region suc- 
eessfully without irrigation. Reports of the progress of these experi- 
ments have been made annually by the Botanist ; those for the first year 
unfavorable, for the fourth years promising increas- 

ingly gratifying results. 

On the 31 st day of October of the present year, according to previous 
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arrangement, the experiment faroi itt Garden City was formally closed, 
tlie personal property of the Department : i-ii use there having, been pre^ 
viously advertised and sold at public auction. 

The greatest importance of the results attained during this five-years' 
experiment lies not more in the fact that certain forage plants have 
been found which produce uniformly in western Kansas a good crop 
of -hay, than in the fact that a general method of cultivation in such sub- 
arid regions has been brought x>ut and the fundamental reasons k the 
method have been ascertained. These results may, therefore, be taken 
as a sound basis for similar experiments on forage plan ts in other parts 
of the western United States in which similar conditions exist Fol- 
lowing is a brief account of the method recommended for producing a 
forage crop without irrigation in western Kansas. 

PREPARATION OP THE SOIL. 

The ground should be plowed: to a depth of 12 inches and broken up 
as much as possible with a common harrow. The soil should next be 
pulverized by the use of a fme-toothed harrow constructed especially 
for that purpose. The following directions for making such a harrow 
are given by Dr. J. A. Sewall, superintendent of the farm : 

Take four oak planks, each 10 feet long, 10 inches wide, and 2 inches thick; Into each 
of these planks drive 400 40- penny wire nails, arranging them in 4 rows 3 inches 
apart; the nails also 3 inches apart in each row and projecting to a distance of 3 
inches from the under side of the plank. Fasten the 4 planks together by strong 
iron strap hinges, bolted on. Two clevises for attaching the whipple-trees are then 
bolted into the edge of the forward plank and the harrow is ready for use. 

The liar row here described requires four horses. z A smaller one might 
be c5nstructed on the same plan to be drawn by two horses, but it is prob- 
able that the expense of doing the same work with the smaller harrow 
would in ■■ the end be greater. The cost of this fine- toothed harrow, 
exclusive of labor in putting it together^ is about $6. 
/ a final preparation before seeding, the plowed, harrowed, and 
fine-harrowed ground should be thoroughly rolled and the upper sur- 
face loosened again by the hue-toothed harrow. The ground, is now 
well prepared for the seed. , 

The essential points in this method of soil preparation are deep plow- 
ing, pulverizing the soil by the harrow, and heavy rolling. These prin- 
ciples are based both on a knowledge of the practical outcome of their 
application and upon actual experimental measurement of the amount 
of water thus held in the soil, for the retention of moisture in the ground 
until it can be used gradually Jby the growing crop is the important 
object gainedby this methed of soil preparation. In all future experi 
mentation in the growth of nonirrigated crops in the sub arid lands 
the same object should be kept prominently in mind. 

One important fact must be mentioned here, namely, that after the 
ground is plowed the harrowing and rolling, and if possible the seed- 
ing also, should be completed with the greatest dispatch possible, since 
during these processes the loose condition of the upturned soil permits 
an unusually rapid evaporation of the moisture which it contains. The 
exact time of plowing is a question which must depend upon the care- 
ful judgment of the farmer himself, keeping in mind on the one hand 
the proper time for planting his crops and on the other hand the con- 
dition of the ground itself for plowing. In these regions of irregu- 
larly tiu^ the soil may remain for several weeks at a time too 
dry to be ploweoL, and even if it could be reduced to the desired fine- 
ness no ordinary seed would germinate in it. 



D I VI SI ON OP BOTANY , 



241 



As an illustration of the value of the method of soil preparation 
described above may be cited an experiment made by Dr. Sewall '-.m 
1892. An acre of new land was plowed to the depth of 4 inches and 
given an ordinary harro wing. This ^ronnd was sowed to red Texas 
oats, a crop tested during that season; on soil which had been deeply 
plowed, finely harrowed,, and- rolled. The result was that on the ground 
of ordinary tillage 18 bushels of grain (by weight at 32 p>ounds per 
bushel) were prmluced per acre ; on that prepared by the special method 
employed at the iarm 82-7 bushels per acre. There is no doubt what 
- ever thatby a proper method of manipulating the soil of subarid lands 
their productiveness may be remarkably increased, 

THE BEST N ON IB RltxATED FOEiaE PLANTS FOR WESTERN KANSAS", 

The necessary steps preliminary to planting the crop have already 
been described, and these steps are essentially the same lor all the crops \ 
experimentally cultivated at Garden City. The next important consid- 
eration is that of the choice of seed, and in this respect also the expert 
ments have been decisive. Eour plants have been found well adapted 
to cultivation for forage in this region without irrigation, as follows^ 

Bed Kaffir corn,— This is one of the varieties of sorghum (jSof- 
gJium yiilgare) which, instead of developing a large, sugar-producing 
stem, grows - ; principally into leaves. The seed should be planted 
in drills during the last week of May or the first week of June^ the 
drills feet apart ahd the seeds about 0 inches distant in each drilL 
The crop should be cultivated not with a plow but with a small fine- 
toothed harrow constructed after the manner of the large one previously 
described. This red Kaffir corn commonly produces a crop of 5 to 7_ 
tons of dry fodder per acre, which is greedily eaten by stock, and is by 
many considered superior in feeding value to alfalfa. 

ntJNGrARiAN brome (Brooms /iner mis), — -Of the grasses proper this 
species,; which has long been cultivated on the dry plains of South- 
eastern Europe, has proved best adapted to the subarid region of 
western Kansas. It is a perennial, forming a permanent meadow, pro- 
ducing commonly to 3 tons of hay per acre. The present season 
was an unpi eeedentedly dry one, only 9 inches of rain having fallen 
up to September 1. Of this only 3 inches fell before the middle of 
July, a period of more than six months, and on no one day did the 
rainfall exceed 0*7 inch, an amount soon evaporated from the surface 
of the soil and of no esmitial value to a growing crop. Under such 
adverse conditions a held of Hungarian brome on the 1st of July had 
produced, a scant. growth of blades about 6 inches long, when even the 
native buffialo grass of the surrounding country was as brown and dry 
as if dead. Following the rains of late July the Hungarian brom© 
produced a crop of about 1 ton of hay per acre. The present season^ 
it must be remembered , was the driest e ver known ii i w estern Kansas ? 
and the ability of Hungarian brome to produce a crop under the most 
adverse climatic conditions is therefore assured. 

^Native g-easses.— Two native grasses, switch grass (Fanietim Mr- 
gaium) and Colorado blue- stem (Agropyriim glaiimm), have also been 
found successful, though 'to a less mail^ecl degree than Hungarian bromec 

Jerusalem coiiN.— As an accessory of the forage experiments, a 
test has been made of the grains best adapted to the same region, witfe 
the result that one of the varieties of sorghum, known as Jerusalem 
corn, has been found a valuable crop. It produces 20 to 40 bushels of 
Aam—16 \ : 
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threshed grain per acre, haying almost the same feeding properties as 
maize, "While there is at the present time no general id arket for this 
grain, its local value as human food and for f eedin g hogs, horses, and 
cattle is highly important, «sx)ecially in a dry season like the present 
when the wheat and corn crops in western Kansas were total failures. 



GRASSES FOR THE SOUTH. 

In the year 1888 a series of forage experiments was inaugurated by 
the U, S. Department of Agriculture, in collaboration with the Missis- 
sippi Agricultural Experiment Station, for the purpose of improving 
the torn go product of the southern United States. During the few 
years following, cooperative experiments were begun at the stations in 
Korth Carotin a, Georgia, Florida, and Louisiana, all under the super- 
vision of Prof. S. M. Tracy, of Mississippi. A report on these experi- 
ments, prepared by Prof. Tracy and submitted to the Botanist, will be 
transmitted for publication at an early date. 

This report states that 508 species have been tried experimentally" 
and about 35 have been found successful. Por the purposes of practi- 
cal agricuta about a dozen of these species will fill the cus- 
tomary needs of the South as far as meadows and summer pastures are 
concerned; The lowland region of the Southern States is divided into 4 
types, based upon the characters of the soil as employed for agricul- 
tural purposes, namely, the yellow loam soil, alluvial bottom lands, 
black prairie soil, and pine woods soil. Prof. , Tracy has given an 
account of the forage crops best adapted to each of these soils 
and the best fertilizers to be used, statements which his careful study 
of these two questions and his long and practical experience with the 
needs of the region make authoritative. 

As emphasizing the value of these experiments, and as indicative 
of the manner in which the South has taken up the cultivation of the 
best forage plants, the statement may be mad e that the cen su s return s for 
1880 show that in the five States in which these experiments have been 
■ conducted the yield of hay was 0-86 ton per acre, as compared with an 
average '.'of 1*14 tons for the whole Tin it ed States. The report of the 
Division of Statistics for November, 1893, shows that during that 
season these five States had increased their yield to 1*66 tons per acre, 
while the average for the entire country was 1-32 tons. 

GINSEHG CITLTURB. 

The commercial utilization of many of the natural plant products of 
the United States is a subject brought constantly to the attention of 
the Division of Botany by innumerable letters and specimens from all 
parts of the country, with questions regarding the value and uses of 
certain native species. In pursuance of a general plan to definitely 
ascertain the real utility, or to increase the already ascertained utility, 
of some of these products, and in order to have actual data tor answer- 
ing authoritatively many inquiries on a particular one of these sub- 
jects, namely, ginseng culture, arrangements have! been made for col- 
lating and digesting all the available information on the cultivation of 
that plant. The market value of the dried root among wholesale pur- 
chasers is from $2.50 to 1 4 per pound, and its rapid exportation to the 
Chinese market is exhausting the Ikni ted natural supply. 
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MEDICINAL PLANTS. 

The question of employing our native medicinal plants as remedies 
in disease lias been for several years a subject of general. consideration 
by the Division of Botany. It is believed that the manner in which 
this division can add new and valuable facts to our pharmacopoeia in 
regard to the increased employment of our native plants in medicine 
lies in aseertaihing by actual analysis the constituents of certain plants 
reputed to have medicinal properties and in testing these constituents 
by physiological experiment. 

By cooperation with the Bureau of -Animal Industry such an analy- 
sis of one of our common Western plants in popular use as a febrifuge 
has been made* and an alkaloid discovered which will be submitted to 
physiological tests. The value of a single medicinal product brought 
to light by this method will be far greater and more definite than the 
description of any number of medicinal plants the knowledge of whose 
properties is based on popular repute merely. 

RUSSIAN THISTLE. 

The Bussian thistle (8altoM~7eali~\1tfagu8) still continues to alarm the 
farmers of North and South Dakota, and is rapidly spreading over 
wider areas. In response to numerous inquiries and complaints regard- 
ing the amount of damage caused by it in the infested area, Mr. L. H. . 
Dewey, assistant botanist, was again detailed in November of the pres- 
ent year to visit the States in which it has become firmly established 
and to make a report thereon. This report is nearly completed, and 
will be transmitted for publication in time for use during the coming 
-; season,, v ; _. 

In addition to the facts published last year in the Annual Beport 
and in Farmers' Bulletin No. 10, the edition of which was long since 
exhausted, it is ascertained this year that the plant has already cov- 
ered an area of about 30,000 square miles in the States of North Dakota, 
South Dakota, Minnesota, Wisconsin, Iowa, Nebraska, Kansas, and 
Wyoming, and the damage caused by it during the r)resent season is 
estimated at from $3,000,000 to $5,000,000. The nature of tlie weed is 
such that its progress can not be stopped by any means except con- 
certed action against it. There is no doubt wnatever that the plant will 
spread throughout the whole Great Plains region and still farther east, 
mfestinga large part of the wheat-producing region of the United States. 
The steps to prevent this, if any are to be undertaken, should be begun 
atonce. 2 

PURE SEED. 

A matter which has deaianded the attention of national agricultural 
institutions of other countries, and the results of which have proved 
of the greatest benefit to tlie farmer, is some system of seed inspection, 
not necessarily mandatory, but advisory in its powers. With a view 
to ascertain the purity of the seed distributed by the tT.-S. Depart- 
ment of Agriculture, arrangements have been made for the establish- 
ment of a seed collection in the Division of Botany, in which shall 
ultimately be represented all our cultivated plants and all our weeds. 
It is proposed that with this collection as a basis, and with the work 
of European seed-control stations as a precedent, the Department of 
A grieulture shall undertake before the close of the coming year to 
make preliminary analyses of the seed distributed. The necessity and 
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the value of suck seed in spection need not be discussed here, since 
they are both well known "to those actively interested in important 
agricultural questions in the United ..States, and it is appropriate that 
% movement of this kind should originate at the U. S. Department of 
Agriculture, which has ^ been for many years a source of governmental 
.distribution of seeds for agrieultural puiposes. 

Other reasons have also accentuated the demand for an authenti- 
cally determined collection of seeds in tlie Division of Botany, -espe--. 
cially the necessity for accurate identification of the seeds which are of 
imi)ortance in connection with the food habits of. birds and insects. 

By direction of the Secretary of Agriculture a civil service examina- 
tioirhas already been held for the purpose of selecting a j)erson suita- 
ble to take charge of this work, and an appointment is now promised 
at an early date. 

PUBLICATIONS OF THE YEAR. 

The following publications have been issued by the Division of Bot- 
any during the year 1893: ; ; : . - - 

Farmers' Bulletin No. 10. The Rnssian Thistle and Other Troublesome Weeds in 
the Wheat Region of Minnesota and North and South Dakota. By L. H. Dewey, 
1893. 8°, pp. 18, 2 plates. 

Bulletin No. 13. Grasses of the - Pacific Slope, including" Alaska and the Adj acent 
Islands." Plates and descriptions of the grasses of California, Oregon, Washing- 
ton, and the Northwestern Coast, including Alaska, By George Vasey. Pari 
II. Issued Juno .1, 1893. Roy. 8°, pp.108, 50 plates.: 

Report of the Botanist for .1802. By George Vasey. 1893. 8°, pp. 201-214, 9 plates. 

Oontributions from the U. S. National llerbariujn, Vol, I, No. 7. Systematic and 
Alphabetic Index to New Species of North American Phanerogams and Pterin 
dophytes published in 1892; Oy Josephine A. Clark; issued July 15/1893. 8 G ; 
; pp. iir, 233^-264, index. 

Contributions from the U. S. National Herbarium, Vol. I. No. 8. Notes on soma 
■ PaciiitV Coast Grasses, by George Vasey ; Descriptions of New or Noteworthy 
Grasses from the United States, by George Vasey; Descriptions of New 
Grasses from Mexico, by George Vasey ; Descriptions of New Plants from 
Texas and Colorado, by J. M. ilolzinger; List of Plants Ne^ to Florida, by J s 
M. Holzinger; descriptions of Three- New Plants, by J. N, .Rose ; List of Lichens 
from California and Mexico, Collected by Dr. Edward Palmer from 1888 to 1892, 
by J, W. Eckfeldt. Issued October 31, 1893. 8°, pp. m, 265-262, index, 5 
plates." - , . - • 

Contributions from the U. S. National Herbarium, Vol. IV. Botany of the Death 
Valley Expedition. A Report on the Botany of the Expedition sent out in 189! 
by the U. S. Department of Agrieiiltnre to make a Biological Survey of the 
Region of Death Valley, California, By Frederick Vernon Coville. ;. Issued 
November 29, 1893. 8 C , pp. Vlii, 363, 21 plates and frontispiece. 

RECOMMENDATIONS. 

in addition to the new work already undertaken by the Di vision of 
Botany ? it is desirable that other problems in economic botany should 
receive immediate attention. One of the most important of .these is a 
continuation of the forage experiment work in the South and the West. 
While lor certain areas and in certain directions of improvement the 
experiments are already con clnsive, so far as the Department of Agri- 
ealtnre is concerned^ it is eminently desirable that similar experiments 
be tried oil hew areas, and that additional lines of investigation be taken 
up, The Botanist will submit at an early date a general plan tor the 
development of this work along two lines : (1) The preparation of pub- 
lications which snail present an accurate scientific knowledge of our 
forage plants ;.. (2) the conducting of experiments which shall aim to 
place in an immediately available form the best practical knowledge 
attainable on the cultivation and commercial value of these plants in 
directions other than those already investigated by the Department of 
Agriculture. ; ; 
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Sir : X Imve the honor to submit herewith my annual report for the 
year 1893, embodying a brief summary of the more important investi- 
gations of the Division of Vegetable Pathology. 
Very respectfully, 

B. T. Galloway, 

Chief. 

Hon. J. Sterling Morton, 

Secretary. 



IHTRGDTJCTIQJNT. 

Since the. last report my assistant, Mr. D. G. Fairchild, has resigned 
to go abroad to study, and his place has been filled by the appointment 
of Mr. Albert F. Woods, of Nebraska. With this exception the scien- 
tific corps of the di vision remains practically the same as last year. 

Realizing the importance of keeping the assistants thoroughly in ter- 
es ted in their work, it has always been my policy to give them every 
facility for carrying on their investigations and then allowing them to 
publish the results of their labors as a contribution to the literature 
issued by the division. In this way the men are kept thoroughly in 
sympathy with the work, and as a result it is not a question with 
them of putting in a certain number of hours each day, but it is how 
to make the most of every available hour of the twenty-four, The 
strongest endeavor is made to iinbue every man with the importance 
of making his work as practical as possible. To do this he must him- 
self be thoroughly familiar with practical agricultural and horticultural 
methods, and this familiarity is gained only by work in the field and 
associatioi) with practical men. 

In considering this subject there; is no intention to underestimate the 
noK-essity and importaiice of thorough scientific work. Such work must 
be done; in fact it is the "foundation upon .which all other labors rest. 
However, it does not necessarily have to be brought prominently for- 
ward in dealing with the fanner. He cares little about the details of 
such work ; therefore, so far as he is concerned, everything that has no 
apparent practical bearing on matters of interest to him may as well 
be eliminated. 

With these introductory remarks the principal matters which have 
©ccupied the attention of the division during the year may now be briefly 
reviewed. 
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PUBLICATIONS. 

During the year the division lias issued one number of the Journal 
of Mycology y Bulletin No. 4, on experiments witli fertilizers for the pre- 
vention -and cure of .peach yellows ; and Circular -No» 13, on leaf curl of 
the peach. It lias now in press Bulletin -No-. 5, on experiments in the 
pollination of pear flowers; and in manuscript, ready for publication, 
Bulletin No. 0, a report on the chemistry, toxicology, and fungicidal 
value of Bordeaux mixture, 

The number of the Journal issued contains papers on the following 
subjects : Experiments made in the treatment of rusts affecting wheat 
and other cereals. The peach rosette, Prevention of a fungous dis- 
ease affect iii g the leaves of almond trees in California, Prevention of 
leaf diseases in the nursery, Destruction of lichens on pear trees, etc. 
The '--index, to literature on plant diseases also forms a part of the Jour- 
nal, 318 foreign and domestic papers being briefly reviewed. Bulletin 
No. 4 embodies the results of four years' work with fertilizers to deter- 
mine their value as a preventive or cure for peach yellows. The bulle- 
tin , it is believed, shows conclusively that the disease in question can 
not be prevented or cured by fertilization of the soil. Circular No. 13 
was designed to obtain information on peach leaf curl, a disease which 
annually causes considerable damage in this country. It is believed 
that a remedy for tlie disease has been discovered, and to obtain facts 
that will enable us to test the remedy on an extensive scale was the 
main object of the circular. 

FURTHER INVESTIGATIONS INTO THE CAUSES AFFECTING THE 
FRUITFULNESS OF PEAR AND APPLE TREES. 

Iii the last annual report* of this division the work on pollination 
of p^ar and apple* blossoms was briefly reviewed. The work, it was 
shown, was undertaken by a member of this division while he was 
engaged upon some investigations of pear blight, especially the rela- 
tion of insects to the disease. It was found that when insects were 
excluded from the flowers of pears and apples many varieties failed to 
set fruit. Further investigations and experiments brought out the 
important fact that the majority of varieties of tlie fruits in question 
were incapable of self fertilization. The practical bearing of this dis- 
covery was important, as it threw considerable light on causes affect- 
ing the fruitiulness of orchards, causes whicli had long been little 
understood. Further experiments during the past year have fully veri- 
fied the results announced in my last report. In addition, the work 
has shown that even with the Kieffer pear, which is mostly self-fertile, 
a decided increase in fruit was apparent when pollen of a different 
variety was used in fertilizing the flowers. It was also observed that 
the Oriental varieties behaved like the ordinary European ones ; that 
is, thoy gave better results with cross-pollen than with their own pollen. 
In the case of apples few fruits were found to set when self -pollinated, 
but the cross-pollinations were very successful. The quince, however, 
appears to be capable of self fertilization. .In some cases there is an 
advantage in cross-poliinatioiis, but the results are contradictory and 
apparently in dividual.^ 

As a result of the entire work it may be said that the fruiting of a 
pear or apple tree is controlled by a number of influences, and while 
these are complicated they should not be looked upon from a single 
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point of view, The question of cross-fertilization is important, but it 
is only one of a number of factors which, determine the fruitfulness of 
a tree. 

Vigor of growth is one of the factors to be considered. A tree in 
good condition is able to set and develop its fruits even when not 
wholly adapted to self-fertilizatioii, while, on the contrary, deficiency of 
vigor will frequently render the tree at first completely self-sterile, and 
then, if carried too far, sterile to cross -pollination. So ? too, the weather 
conditions during flowering time have considerable effect. It is, of 
course, well known that for all plants there are certain maximum and 
niiniraum temperatures beyond which they- will not thrive. This is 
the ease with pears. Suitable weather is a potent factor in iruitiul- 
ness, ho wever, even in those areas where good resul ts ar g obtainable. 
Wurm, sunny weather at flowering time is best, and the more such 
days there are the better. Cold, rainy weather is detrimental, chilling 
the flowers and causing the pollen to fall. This last fact was well 
shown in an experiment with a Mount Vernon pear tree made at 
Geneva, N. Y. This tree was sprayed continuously for eight days, the 
entire time of blooming, and not only was no fruit set, but the foliage 
was rendered sickly and the tree's condition greatly impaired. 

> Another so far as cross-pol- 

lination is concerned, is the time the varieties bloom. It is obvious 
that no benefit will arise from proximity when two distinct varieties 
are too far separated in their time of blooming, and this must be con- 
sidered in planting any two varieties for crossing. In the Korth the 
principal varieties generally bloom well together and there is consid- 
erable in the South there is some- 
times an interval of several days or even weeks between the blossom- 
ing period of two varieties. For example, along the James River in Vir- 
ginia it is found that Le Conte and IOeffer bloom a week ahead of the 
Angouleme, and that the Bartlett is two or three days later still. In 
southern Georgia the Le Con to blooms from three to five weeks before 
the Kiefler. The importance^ therefore, of mixing several varieties in 
the same orchard, so that if one blooms too early another may serve, 
or if one does not bloom at all another may, is sufficiently apparent. 

Insect visitors are of course the important adjuncts for cross-fertiliza- 
tion. It has been found that at least fifty species of insects visit the 
■flowers of the pear. The comnion honey bee is perhaps more impor- 
tant than any other, although various species of sweat bees are of great 
service. The weather conditions react upon the insects, and cool weather 
is detrimental to their activity and usefulness. Naturally fungous an d 
other diseases affecting the blossoms and general health of the trees 
play an important part in any consideration of fruitfulness. 

ORCHARD WORK IN : THE TREATMENT OF PEAR LEAF-BLIGHT. 

During the year two series of experiments in the treatment of pear 
leaf-blight {Entomosporhtm maculaium) were carried on in the orchard 
of the Old Dominion Fruit Company, located on the James Biver, near 
Scotland, Va. This work was in charge of Mr. Waite, a member of 
the division, and for convenience it will be discussed under two heads : 
(I) An experiment to determine the least number of treatments with 
Bordeaux mixture necessary to prevent leaf- blight, and the best time 
for making the applications ; (2) an experiment to ascertain the actual 
cost of treating the orchard as a whole four times with Bordeaux mix- 
ture, using every effort consistent with efficacy to cheapen the work. 
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In this case the woili was wholly at the expense of the owners of the 

The trees, consisting of about 19,000 Bartletts, were 19 years old, and, 
excepting lea^bligiit, which every year had caused a loss of the greater 
part of the foliage, were comparatively free from disease, The feet that 
'the trees had been regularly defoliated made the orchard an excellent 
place for the experiment. The Bordeaux inixture used was the so-called 
oO-g-allon formula, consisting of 6 pounds of copper sulphate and 4 
pounds of lime to 50 gallons of water. 

For experiment 1 a portion of the orchard where the trees were 
uiulbrm was selected and divided into 8 plats of 20 trees each, the same 
being treated as hereinafter described. ; Each platconsisted of two rows 
of 10 trees each. For eon trots or checks, plats of the same size as those 
treated were left at the end of each block and between each treated 
plat. Filially, all the plats were duplicated, thus making the experi- 
ment -as a whole include 010 trees. The treated plats were sprayed as 
follows : Plat- 1 ? treated once, April 24 ; plat 2, treated once, May 1; 
plat 3, treated once, May 15 \ ' plat 4, treated once, June 1 y plat 5, treated 
twice, May 1 and la ; plat 0, treated three times, May 1 and 15 and 
June 13 j plat 7, treated four times, May 1 and 15 and June 1 and 15. 
/ At the time of the first treatment the earliest developed leaves had 
just reached full size: and no leaf-blight whatever had appeared. The 
orchard was visi ted on An gust 2 and October 12, careful notes being 
made on the condition of the trees at the time of each visit. On August 
2 it was found that the ".control" or untreated trees had lost the greater 
part of their foliage; at that time only about one-fifth of the leaves re- 
mained on the trees and these were; rapidly falling, being badly affected 
with leaf -bli gh t. All th e sprayed trees were in. excel! en t condition at 
this time, excepting those on the plat sprayed once on April 24i The 
frees on this plat were badly ; diseased j in most cases less than half of 
the foliage remaining. 

Without going into further details in regard to this work the results 
may be briefly summarized as follows : (1) The earliest treatments had 
the least effect in preventing leaf -blight/ and of the single treatments 
there was an increase in effoetiveness up to June 1: that is, the treat- 
ment on May 1 gave better results than the one on April 21, while that 
on May 15 gave still better results than either of the preceding. (2) The 
two; sprayings, either on May 1 and May 15, or May 1 and June 1, for 
all practical "purposes proved as efficient as any made. 

The observations made as the work progressed seemed to clearly 
indicate that the leaf-blight fungus does not commence its work early 
in the season. It develops first on tlie foliage when the latter is about 
full grown, and rapidly increases in virulence as the summer advances, 
assuming its maximum development after August 1. From the data 
at hand it would appear that to obtain the best results in the treatment 
of the disease in question at the least expense, two applications of 
Bordeaux mixture should be made, the first between May 15 and June 
1, or from four to six weeks after ^he trees blossom, and tke seeoud one 
month later. How tar this method is applicable to other sections of the 
country has not been determined, but in view of the fact that the fun- 
gus is^cjuite regular in its appearance, it is probable that the recom- 
mendations here made will apply to nearly all regions where the dis- 
ease occurs. The experiments, ho -wever,". should. = be repeated one or two 
seasons in different localities in order to get conclusive results. 
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In experiment 2, in the treatment oft the orchard as a whole,, every 
effort was put forth to reduce to a minimum the cost of the work, Four 
applications of the Bordeaux mixture ^veie made, the first on April 24 ? 
and the others thereafter at intervals of ab^ut twelve days. In order 
to save time in prej)aring the mixture a stock solution of the copper 
sulphate was prepared and the lime was also made up in advance, 
(For directions see p. 264.) A barrel holding 50 gallons was selected, 
and in it 100 pounds of copper - sulphate- were dissolved. 

Two spraying outfits were used, each consisting of a hogshead hold- 
ing 150 galions, mounted upon a wagon. To the hogshead was attached 
a Nixon -Ho. 3 double-acting force pump, provided with two discharge 
hose, each 20 feet long. At the end of each hose was a brass tube 6 
feet long, provided with a stopcock and Yermorel nozzle. It required 
three men to operate the apparatus, one to drive and pump and two to 
manage the nozzles, the latter being done while standing on the ground. 
In operating the machine it was found necessary to stop only a few 
seconds in order for each man, one on each side of the wagon, to spray 
a tree. Most of the work was done while the team was moving slowly 
along between the trees. It required twelve days to spray the entire 
orchard ; thus, as soon as the last trees were finished work would imme- 
diately begin on those first sprayed. Working as described, the total 
cost of making the four applications to about 10,000 trees was as follows : 



Labor of 1 white man 48 days, at $1 .25 per day $60 

Labor of 5 colored men 48 days, at 75 cents per day 180 

Work of 2 -teams, with wagons, 48 days, at $2 each per day 192 

Total cost of labor , 432 

Chemicals, copper sulphate and lime . . . . . .-. .. 70 

Wear and tear on sprayers . . . . ... v-- .-. .... 20 

: ■ Total .,. .". > 522 

Cost of four -treatments per tree. . . . . . . - - cents.. 03. 2 

Cost of one treatment per tree .... ... .". do. .„ 00. 8 

It appears froin the foregoing that standard trees 19 years old may 



be treated four times with Bordeaux mixture at an expense of a little 
over 3 cents per tree. Furthermore, it appears that the principal item 
of cost was for labor. Had the facts brought out by experiment 1 
been knowny viz, that two sprayings are as use! ill as four, the cost of 
the work would have been reduced one-half. The cost of the fungicide 
being such a relatively small matter, it seems that in the future efforts 
should be made looking toward improving the means of distributing 
rather than cheapening the liquid. 

EXPERIMENTS IN THE TREATMENT OF BLACK ROT OF THE 

GRAPE. 

A TEST OF BORDEAUX MIXTURE OF YABXOTTS STEENGrTHS. 

Bordeaux mixture has come to be generally regarded as the best 
fungicide known for black rot of the grape. Since it was first used in 
this country efforts have been made to reduce its strength, with various 
degrees of success. To obtain sdme additional facts as to how far the 
mixture might be weakened without materially affecting its efficacy, an 
experiment was carried on the past season in the vineyard of Mr. J. A e 
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Svedberg, at Sterling, Va. Twelve different strengths of the mixture 
were used, the three strongest being as follows: 

Copper sulphate, .kilograms 3, or pounds G'6 

Liuio ....... ............ .... .......... .... ....kilograms 2, or pounds 4*4 

Water .. . .... . . . . .. . . ... . . . ... liters 100, or gallons 20 -4 

Each formula was reduced one- twelfth and made up in 8 liters or prac- 
tically 2 -gallon quantities. Following are the proportions of copper 
sulphate, lime, and water as finally: adopted 



v : Formula. 


Copper 
sulphate. 


Lime. 


Water. 


Copper 
sulphate. 


Lime. 


Wator, 






Grams. 


fl rains. 


Liters. 


Ounces. 


Ounces. 


Tin is. 


"1 . . . . 




240 


100 -GO 


8 


8 -46 


5 -G4 


10-905 


2 7 




, -220 


14G-72 


8 


7 -70 


5 -15 


16 -905 


3. .. . 




200 


133-12 = 


8 


7-04 


- ■- 4 -G9 


10 -905 


- 4.... 




180 


120 -0O 


- 8 


G-34 


4 '2 


16-005 


5 . . . . 




1C0 


100 -88 


- ^ 8 


5-64 


3 -77 


16-905 


0.... 




140 


93 -GO 


8 


4*92 


3*30 


10-905 






120 


80 -00 


8 


4-23 


-2 -'81- 


16 -905 






:- 100 


-70 -G4 


8 


3-52 


. 2 -50 " 


16-905 


9 




80 


53 -76 


-8 


2-81- 


1*89 


16 "905 


10... 




GO 


40 MO 


8- 


2-12 


1-40 


1G -005 


11. . . 




40 


27 20 


8 


1-40 


0*90 


10-905 


12. 




20 


13-92 


8 


0 -70 


0-48 


16-905 



. It will be seen from the foregoing figures that the mixture varied in 
strength from 8-4 ounces of copper sulphate and;5-6 ounces of lime to 2 
gallons of water ? to 0*7 of an ounce of copper sulphate and 0-48 of an 
ounce of linieto 2 gallons of water. The formulas for the most part were 
weaker than any heretofore for this reason their effect is were 

watched with special interest. The vines selected for the work were 
Concords, and were used last year in an experiment to test the value of 
a number of new and old fungicides as preventives of black rot. The 
. block consisted of 25 rows with 8 vines in a row, making 200 vines in 
all. Each short row of 8 vines constituted a plat, the first being 
untreated, the next treated With No. 1 or.the strongest formula, the next - 
untreated, and the next treated with formula No. 2, and so on, the 
treated and untreated plats alternating. The vines were 9 years old 
and for the past three years had set a fair crop of fruit. They were 
trained to stakes, thus making it somewhat difficult to spray the inside 
leaves and fruit. The treatment began on May 11, the mixture being 
applied with a Japy pump and Termorel nozzle. It was planned to 
make the applications every ten days, but the weather and other condi- 
tions made it necessary to slightly modify this arrangement, 

At the time of the first spraying the vines were in good condition, the 
young shoots being from 2 to 9 inches long and containing 2 to 4 leaves 
one-half to two-thirds grown. Four additional treatments were made, 
namely, on May 20, and June 1, 13, and 29, respectively. Owing to a 
severe drought, which prevailed the remainder of the season, no further 
treatments were made. From time to time a careful examination was 
made of each plat, and a record kept of the amount of rot present, the 
effect of the mixtures on the foliage, fruit, etc., and other points of 
interest. Finally, when the fruit was fully ripe it was gathered, the yield 
of each vine being kept separate. As heretofore, three divisions were 
made of the fruit, ( 1) perfect clusters, containing 1 to 5 rotten berries ; 
(2) part perfect clusters, eontaining 6 ta 10 rotten berries- and (3) 
worthless clusters, containin g 11 or more rotten berries. Without 
entering into details in regard to the various points brought out from 
time to time as the experiment progressed, it may be said in coticlu- 
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sioit tli at all the formulas were remarkably effective in preventing the 
attacks of black rot. 

Tlie data obtained as a result of counting the clusters, as already 
explained, showed the difference in the effectiveness of the various for- 
mulas to be so slight as to be hardly worthy of notice. Thus, plat No. 
2, treated with the strongest formula, gave of perfect clusters 100 per 
cent; plat Ho. 4 gave 90*9 per cent ; and the others, 99-3, 97-8, 100, 100, 
100, 99*4, 99, 99'2 ? and 93*4 per cent, respectively. In other words, 
when the grapes w 7 ere fully ripe every cluster on x>lat No. 2 was found 
perfect, while plat No. 4 gave 99-9 per cent of perfect bunches, and so 
on down the list. Comparing the number of perfect clusters on the 
treated vin es with those on the un treated, we find the differ ence in ost 
striking; Thus, plat No. 1 gave only 1 7-4 per cent of perfect clusters as 
compared with 100 per cent on the treated plat No. 2- plat No. 3 gave 
55 "8 per cent of perfect clusters; while plats 5, 7, 9, 11, 13, 15, 17, 19 ? 
21, and 23, ail untreated, gave 38 r 40, 49-3, 53-1, 29-1, 12*8, 40, 29, 25-9, 
and 15-7 per cent of rjerfect clusters, respectively. 

The results, while not conclusive, for the reason that they ore based 
upon one season's work, certainly point to the fact that the strength of 
the mixture can be very materially reduced without affecting its effi- 
ciency.- This is in line with previous experiments made by the division, 
as well as the experience of a number of grape-growers in different 
parts of tho country. 

To test the matter on a more extended scale, it is planned to spray 
during -the coining season an acre or more of vines with at least three 
of the formulas given. The strongest and weakest formulas will be 
used, and also, a formula representing- the mean. The cost of the three 
preparations in 100-gallon quantities is, approximately, $1.08, 63 cents, 
and 9 cents, in the order of their strengths. 

OTHER, EXPERIMENTS IN THE TREATMENT OF BLACK HOT. 

In addition to the experiments briefly outlined under the preceding 
heading, several other lines of work were carried on in Mr. Sved- 
berg's vineyard. Briefly, these experiments were designed to throw 
liglit on the following questions : 

(1) The value of flowers of sulphur and sulpbosteatite as preven tives 
of black rot, as compared with Bordeaux mixture, standard strength. 

(2) The effect, so far as injury to the foliage and fruit was concerned, 
of applying the pow ders in the middle of the day and during hot sun- 
shine as compared with their application early in the morning when 
the dew was on the vines. It was found last year that both powders 
mentioned severely injured the foliage and fruit when applied in the 
middle of the day. ; 

(3) The value of applying Bordeaux mixture to the ground directly 
beneath the vine, 

(4) The effect of spraying with Bordeaux mixture live times, begin- 
ning with the. standard formula* and doubling the quantity of water, 
or decreasing tljie strength one-half at each succeeding apx)lieation. 

With regard to the results M this work, it may be said that while the 
powders to a certain extent prevented rot, the effects produced by 
them in this respect were not nearly so marked as with Bordeaux mix- 
ture. The time of day for : applying the powders made little difference, 



* Six pounds of copper sulphate, 4 pounds of linie, and 45 gallons of water. 
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so "far^ as injury to the vines was concerned. Altogether it may be 
said that for this Kectioii neither sulphur nor snip hosteatite can com- 
pare with Bordeaux mixture as a: preventive of black rot. Besides 
their 'inefficiency, as fungicides and their injurious effects on the leaves, 
-fruit, and wood, there are other objections to their use which make 
them undesirable. 

Spraying the ground beneath the viiies with Bordeaux mixture, as 
might he expected, produced no effect, so far as concerns the preven- 
tion of. black rot. Every grape on these vines rotted, while those 
immediately adjacent, sprayed with Bordeaux mixture, matured in 
almost perfect condition fully 90 per cent of the crop which set. 

It could not be determined from the most careful observations that 
reducing the formula of the Bordeaux mixture at each application 
materially altered its efficacy as a preventive of black rot. These 
results are in lino with those' given under the preceding heading, but r 
as there pointed out, they should not be accepted as conclusive. 

fREATMBNT OF LEAF DISEASES AFFECTING- NURSERY STOCK. 



The experiments in the treatment of diseases affecting nursery stock, 
begun in 1801 at Mullikin, Md., were concluded during the year. As 
already pointed out,*. this work was designed primarily to test the 
effect on gro wth of preventing by means "of fungicides various leaf dis- 
eases. As planned and carried out^ the work began with the seedling 
or cutting and was kept up each season until the budded tree was of 
:8;ala'bleVstze/""'T"Diwdentally J ;it was intended that the work should also 
throw some light on the relative value of different stocks so far as their 
resistance to different diseases was concerned. Something over 0,00© 
pear, (prince, apple, and plum trees were used in the experiment, and 
from the beginning to the end of the work a careful record of the growth 
and general condition of each tree with, respect to disease or diseases 
was made. It is not practicable to give here even a summary of the 
results, as this would necessitate going into details in regard to the 
work, It may-he said, however, that of the several fungicides used 
Bordeaux mixture produced the best effects. In many cases, espe- 
cially with pears, spraying three seasons with this preparation resulted 
in a growth from two to three times greater than where the trees 
received no treatment at all. In other words, the sprayed trees, accord- 
ing to the grading adopted by nurserymen, were worth from two to 
three timesas much as the unsprayed. Taking into consideration the 
total cost of the treatments, it was found that the work yields a very 
handsome profit. It is hoped that full details of the experiment may 
be ready for publication at an early day. 



ADDITIONAL EXPERIMENTS IN THE TREATMENT OF WHEAT 

RUST. ^ 

In the report for 1892 a summary was given of a scries of experiments 
carried on in Maryland and Kansas lor the purpose of obtaining some 
definite information in regard to the possibility of preventing rust of 
wheat an d other cereals, Th e pri n cip al obj eef s of th e work were ( 1 ) 
to determine, with respect to rust, the effect on winter wheat of treating 
She soil with various chemicals before planting the grain ; (2) to deter- 



* Bulletin No. 3, Division of Vegetable Patkology/ 1892, p. 48. 
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mine the effect of treating the seed with {jbemieals and with hot water 
previous to planting; (3) to determine the effect on the plants of spray- 
ing at dirferent times with various fungicides. As a result of this work 9 
it was shown that treating the soil and seed had no effect whatever ? so 
far as the prevention of rust was concerned. Furthermore, the data at 
hand seemed to iodieate that in some eases spraying diminished the 
amount of rust and apparently increased the yield of both grain and 
straw. 

In view of the fact that the fungicides which gave the best results 
in 1801--92 were less than one-tenth normal strength, and for other 
reasons, it was thought desirable to repeat certain parts of the work 
in T892- ? 93, with such modi ncations as previous experience had sug= 
gested. As spraying the plants during the fall and winter in the first 
experiment had no apparent effect so far as rust was concerned, it was 
decided not to begin the treatments until spring, starting the work in 
one case; as soon as growth commenced and in another postponing the 
first spraying until rust actually appeared; 

Only three fungicides were used, riamely, Bordeaux mixture; ammoni- 
acal solution of copper carbonate; and copper sulphate, ammonia, and 
soap mixture. The fungicides ; were of two strengths, normal and half ? 
the ibrmer being the recognized standard preparation, as described in 
; previous reports and given below, and the latter, as the name implies, 
half the standard strength. Soap was added to some of the fungi- 
cides and some were applied without the addition of this substance* 
As pointed out in my last report, the addition of soap was found to 
greatly increase the wetting power of the lkpiids, and to determine 
whether this affected soap was in some 

eases added and in some omitted. " The experiments, therefore, may be 
divided into nine series, as follows: 

(1) Treatment with Bordeaux mixture, normal strength, i. e., 6 pounds of copper 
sulphate, 4 pounds of lime, and 45 gallons of water, with soap. 

(2) Treatmen t with Bordeaux mixture, normal strength, without soap. 

(3) Treatment .with Bordeaux .mixture, half strength, i.e., 6 pounds of copper sul- 
phate, 4 pounds of lime, and .90 gallons of water, with soap. 

(4) Treatment with Bordeaux mixture, half strength, without soap. 

(5) Treatment with amm omacal solution, noruiul strength, i. e., 5 ounces of cop- 
per car bonate d issol ved in 3 pints of ammonia, _diJiited with 45 gall oris of w a ter, and 
soap added. • 

(U) Treatment with ammoniacal solution of copper carbonate, normal strength, 
- wi th out soap. 

(7) Treatment wHh ^mmoiii acal solution of f opper carbonjue, half strength, i."e., 
5 ounces of .-copper earl) on ate, 3 pints of ammonia, and 90 gallons of water, with soap 
added. : - 

($) Treatment With aniinoniacal solution of copper carbonate, half strength, with- 
out soap. 

(9) Treatment with copper sulphate, ammonia, and soap mixture, containing cop- 
per sulphate 4-20 ounces, ammonia 0-211 ounce, soap 8-28 ounces, and water 8 gal- 
lons, : / ■ 7 : 

The experiments were conducted at Garrett Park, Md., on the same 
ground used for the work in 1891-'92. After cutting: the wheat 
in 1892 a crop of x>otatoes was planted. These weie dug in October, 
and after plowing and harrowing the ground the wheat was sown at 
the rate of 1 \ bushels per acre by means of an ordinary 2-horse drilh 
$To fertilizer was used excepting what was drilled in with the potatoes, 
and which had a material effect on the latter crop, as will be shown later. 
When the wheat was 2 inches high the entire block was divided 
intoo^ equal sized plats, each plat being 10 by 50 feet, making the area 
500 square feet. The plats were arranged in two parallel rows, with 
a 4-foot walk between each row, Separating each plat was a 2^-fbot 
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walk. Each-treatment was made in duplicate, the original and dupli- 
cate plats being separated as far as possible in order to obtain differ- 
ent soil conditions. Sprayings were made every eight days, starting 
in one series when the growth of the y oun g plants first commenced in 
spring and in another as soon as rust appeared. 

From time to time during the winter the plats were care fully exam- 
ined, but no rust or other disease worthy of mention appeared. From 
the however, there was a marked difference between the plants 
in ."the rows formerly -"occupied by the potatoes .and those between such 
rows. Growth was very much stronger in the former case, owing to the 
action of the fertilizer used > as already pointed out. The uneven growth 
of the plants, however, in no way affected the experiments, as the ier- 
tiltzed strips crossed all the plats in the same manner and in equal 
number, tlms practically making all unifbrm in this respect. 

The first spraying of all the plats designed to receive the early treat- 
ment, i. e. ? treatment from thetime spring growth started until harvest, 
was made on April 14. The plants at this time had just started into 
growth, those in the potato rows being from 4 to 6 inches high, and 
those between the rows 2 to 4 inches high. 

Owingfo the difficulty experienced in dissolving lard soap, and also on 
account of the cost of the latter, it was decided to try whale-oil soap as a 
substitute. Accordingly, this material was added to each of the fungi- 
cides: until their wetting power was about the same as when lard soap 
was used. Such large quantities of the whale-oil soap, however, were 
n ecessary to produce th e -desired "effect that its use was abandoned and 
a h igh quality of lard soap adopted for the rest of the season.* The lard 
soap greatly increased the wetting power of the fungicides, but still it 
was found very difficult to satisfactorily cover the foliage. Using a 
knapsack pump and Vermorel nozzle, it required about seven minutes 
to spray each original and duplicate plat containing 1,000 square feet, 
3 gallons of liquid being required for the work. On this estimate, 
allowing for time gained in filling the machine and in other ways, one 
man could probably spray an acre in about four hours, and would use 
something like 129 gallons of liquid. The wheat at this time did not 
average more than 3 J inches in height. 

On April 22 the second treatment was made, and on carefully exam- 
ining the plants it was found that many of them had been seriously 
injured by the previous spraying with Bordeaux mixture and ammoniacal 
solution, combined with whale-oil soap. This would seem to indicate 
that either the soap itself had caused the injury or its addition to the 
fungicides had resulted in the formation of injurious compounds. Some 
recent experiments have shown that the latter assumption is probably 
true. ; 

The third treatment was made on May 1, at which time the plants in 
the fertilized rows were from 7 to 12 inches high, while those between 
the rows and unfertilized were only 4 to 6 inches in height. The gen- 
eral condition of all the plats was practically the same, no rust or other 
disease having as yet made its appearance. Without going into fur- 
ther details, which will be published in full elsewhere,! it may be said 
that live treatments were made in addition to those already given, 



* See Report of the Secretary of Agriciiitnre, 1892, p. 220, for description of method 
employed in using soap. A more detailed account is given in the Journal of My- 
cology, Vol. vii, No. 3. 

t A detailed jmper will probably appear- in the Journal of Mycology, Vol, vu, 
No. 4. . 
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making eight in al 1 . T li e dat es for the Mdit i on al tr ea ti n ent s were May 
9, 17, and 20, and June 7 and 14, respectively. East was first found 
on May 9 on a bunch of self-seeded wheat, a few yards from the first 
plats. The bunch contained 71 stalks and averaged 22 inches in height. 

On May 14 rust was found for the first time on one of the regular 
]>lats ? the sori appearing very sparingly on the oldest leaves. The 
fungus was about one week later this year than last, but the wheat 
itself and in fact all vegetation at this time was about seven days later 
than the precedin g year. During the two seasons in whieh these 
experiments have been on the young plants have been watched 

very carefully, and while no actual rust sori, or sorr containing mature 
spores, have been tound in the fall or early spring, pale yellowish spots 
on the leaves have been seen, and upon microscopic examination these 
are found to be due to the mycelium of the rust fungus. It api>ears, 
therefore, that in this climate the fungus frequently infects the 
young plants in the fall, and after remaining more or less dormant in 
the tissues during the winter, starts into growth early in the spring 
and develops its first uredospores during the latter part of April and 
early part of May. Whether these spores alone are responsible for the 
general infection and spread of the fungus which follows, or whether 
the latter is brought about by other means, are questions which yet 
remain unsettled. Certain it is that the fungus first appears in isolated 
spots oil the leaves form and that it apparently 

spreads from these centers to all; p arts of the field. 

Another interesting feature of the question is found in the fact, 
already pointed out,* that the plant must reach a certain age before 
rust develops to any -great extent upon it. Thus this year rust first 
appeared on self-seeded plants observed on the 

lian d-seeded-pto There was at least ten days or two weeks difference 
in the age of this wheat and that sown and- platted. It is believed it 
may safely be said that for this section and within certain limits^ of 
course, the earlier winter wheat is sown the sooner will it sho w rust 
the following spring. The time of sowing does not seem to materially 
influence the amount of rust in the end, for if two .plats of wheat are 
planted two weeks apart they will both show practically the same 
amount of "rust at harvest. 

At the time of the sixth treatment^ May 20, rust was to be seen in 
considerable quantity on all the plats. Careful estimates showed that 
the treated plats were considerably less affected than the untreated, but 
as the season advanced this difference became less and less marked. 

On June 5, at the time of the seventh treatment, 25 plants were 
selected promiscuously from each plat, and after a careful examination 
of each plant it was placed in one of the grades: (1) Slightly 

rusted (plants showing only comparatively few sori here and there 
on the lower leaves) ; (2) badly rusted (plants , having one-half to two- 
thirds of the leaves affected and showing sori plainly on nearly all 
of the leaves); (3) very badly rusted (plants having all of the leaves 
affected, the sori being more or less abundant on each leaf). 



* Journal of Mycology, Vol. tii, No. 3, p. 208. 
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The result of this gradin g, which involved a very careful examination 
of 050 plants, is set forth in the Mlowing table: 

Results of gradin g treated and untreated plants affected with rasL 



kind of treatment.-" 



Sprayed with Eordeanx mis ture, normal strength, 
with soap, every 8 days, beginning- in early 

spring* . ...... . . ... 

.... do - . ----- ----- - ■ 

Untreated ...... - - --- 

.... <i o 

Spray ed with Bordeaux mixture, normal strength, 
with soap, eve iy : 8 days, beginning at first 
appearance of rust. . . - - - - - - ■ '.. . . 

Untreated ......... ... .......... ............ . . 

.....do 

Sprayed with ammoniacal so 1 ution, n ar m al 
strength, , with soap, every 8 clays, beginning 
in early spring 

Untreated 

Sprayed with ammoniacal soluti on, normal 
strength,- with- soap, every 8 days, beginning 
. at first appearance of rust. . .-. . . . . . --". .-" - 

Untreated .............. 

do 

Sprayed; with copper sulphate, animoni a, and soap 
mixture every 8 days, beginning in. early spring . 

Untreated.--. ....... -■ ■- 

Sprayed with cupric sulphate, ammonia, and soap 
mixture every 8 days, beginning at first 
appearance of rust 

Untreated . , -"— - - - - , - - - - - - - - - - - - - - - - - - - - ■ 

Sprayed with Imrdeaux mixture, normal strength, 
without soap, every 8 days, beginning in early 
spring .. . - - -- -- - 

..do.: •- - - - 

Untreated . . 

.do - - - 

Sprayed with Bordeaux mixture, normal strength, 
without soap, every 8 days, beginning at first 
appearance of rust. ... . . 

Untreated - - 



Number of plants 
rusted. 



.do 



Sprayed with ammoniacal solution, normal 
"strength, without soap, every 8 days, beginning 
in earl y spring 

Untreated ...... — ............. j 

do. 



Sp raved with ammoniacal solution, normal 
strength, without soap, every 8 days, beginning 
at first appearance of rust 



Per cent of plants 
rusted. 



25 
25 
25 
25 ; 

.25 ; 

25 ; 
25 j 
25- 



25 
25 



12 



* Five plants showed no rust. 



As will he seen from the above table, every plant selected, with the 
exception of 5 from plat 1, was more or less affected with rust. The 
per cent of plants that were rusted slightly, badly, and very badly on 
both treated and untreated plats averaged 37, .38, and 25, respectively. 
The components of these averages were 29, 19, and 5 on the treated 
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plats, and 8, 19, and 20 on the untreated, showing a considerable 
decrease in the amount of rust present in favor of the treated plats. 

The plats which showed the least amount of rust (9 and 50) were the 
2 sprayed with the copper sulphate, ammonia, and soap mixture. Out 
of the 50 plants selected from these plats, only 1 was very badly rusted 
and 7 badly rusted, while 42 showed very little rust. This could scarcely 
be due to soil conditions, as the control plats (10 and 51) showed an 
unusually large amount of rust, 24 of the 50 plants selected from these 
plats being very badly rusted, 16 badly rusted, and only 10 slightly 
affected. 

It appears, therefore, that up to the time the plants were collected, 
namely, on June 5, or about three weeks before harvest, the treatments 
aided materially in holding the rust fungus in check. Furthermore, it 
appears that the best results were obtained from the use of the copper 
sulphate, ammonia, and soap mixture. 

From May 26 until June 26, at which latter date the wheat was har- 
vested, rust rapidly increased on all the plats. After harvesting and 
shocking in the usual manner the grain was nibbed out by hand and 
weighed, the yield of each plat being kept separate. The weight of 
straw was also determined, and from these weighings the data set forth 
in the table below were obtained : 

Yield of treated and untreated plats. 



No. of 
plat. 



Kind of treatment. 



Yield of 
grain. 


Yield of 
straw. 


Total 
yield of 
grain and 
straw. 


Yield of 
grain per 
acre. 


Yifild rtf 

straw per 
acre. 


Lbs. Oz. 


Lbs. 


Oz. 


Lbs. 


Oz. 


Bu. 


Lbs. 


Pounds* 


7 1 


30 


1 


38 


0 


10 


15 


2, 695 


7 9 


26 


9 


34 


2 


10 


58 


2. 316 


4 7 


24 


15 


29 


6 


6 


26 


2, 175 


7 14 


27 


3 


35 


1 


11 


28 


2, 368 


8 10 


32 


3 


40 


13 


12 


31 


2,804 


9 8 


30 


13 


40 


5 


13 


47 


2,684 


7 4 


25 


12 


33 


0 


10 


31 


2,243 


8 2 


26 


0 


34 


2 


11 


47 


2, 265 


7 1 


25 


13 


32 


14 


10 


15 


2,248 


8 15 


27 




36 


4 


13 


1 


2, 379 


6 13 


25 


0 


31 


13 


9 


53 


2, 178 


10 6 


20 


10 


37 


0 


15 


3 


2, 319 


6 5 


27 


3 


33 


8 


9 


9 


2, 368 


9 9 


24 


15 


34 


8 


13 


53 


2, 175 


6 4 


29 


3 


35 


8 


9 


7 


2, 545 


9 1 


23 


3 


32 


4 


13 


9 


2,022 


9 7 


31 


1 


40 


9 


13 


44 


2, 708 


10 5 


24 


15 


35 


5 


15 


1 


2, 175 


7 3 


27 


12 


34 


15 


10 


26 


2, 420 


8 13 


23 


14 


32 


11 


12 


50 


2.079 


9 10 


29 


1 


38 


11 


13 


58 


2,531 


9 1 


23 


2 


32 


3 


13 


9 


2, 014 


7 12 


28 


11 


36 


7 


11 


17 


2,499 


8 6 


21 


1 


29 


7 


12 


12 


1, 837 


10 15 


34 


8 


45 


7 


15 


52 


3,005- 



48 



50 
10 
- 61 
11 



Sprayed with Bordeaux mixture, 
normal strength, with soap, every 
8 days, beginning in early spring. 

do 

Untreated 

do 

Sprayed with Bordeaux mixture, 
normal strength, with soap, every 
8 days, beginning at first ap- 
pearance of rust 

do 

Untreated 

do 

Sprayed with ammoniacal solution, 
normal strength, with soap, every 
8 days, beginning in early spring. 

do 

Untreated 

do 

Sprayed with ammoniacal solution, 
normal strength, with soap, every 
8 days, beginning at farst ap- 
pearance of rust 

do 

Untreated 

do 

Sprayed with copper sulphate, am- 
monia, and soap mixture (soap 
eau celeste), every 8 days, be- 
ginning in early spring 

do 

Untreated 

do 

Sprayed with copper sulphate, am- 
monia, and soap mixture (soap 
eau celeste), every 8 days, be- 
ginning at first appearance of 
rust 

do 

Untreated 

do 

Sprayed with Bordeaux mixture, 
normal strength, without sOap. 
every 8 days, beginning in early 
spring 

AG 93 17 
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Yield of treated and untreated plats — Oontmuod, 



No. of 
plat. 


Kind of treatment. 


Yield of 
grain. 


Yield of 
straw. 


Total 

yield pf 
grain and. 
straw. ^ 


Yield of 
grain per 
acre. 


Yield of 
straw per 
acre. 






Lbs. 


Oz. 


Lbs. Oz. 


Lbs. 


Oz. 


Bu. Lbs. 


Pounds. _ 


54 


Sprayed with Bordeaux mixture, 






















normal strength, without soap, 






















every 8 days, beginning in early 
















- 






spring 


9 


3 


24 


14 


34 


1 


13 




2, 16D 


14 


Untreated ...... 


8 


8 


SO 


0 


- 38 


14 


12 


20 


2, 646 


-55 


- - - -do 


10 


7 


- J 


12 


37 


3 


15 


9 


2, 330 


15 


Sprayed with ^Bordeaux mixture, 






















-normal strength, without, soap, . 






















every 8 days," beginning at first 








" 






- " ■ - 








appearance of rust 


12 


-7 


3o 


10 


48 


1 


18 


3 


3, 106 


56 


.'. dO - — - ............. . 


6 


2 


18 


4 


24 


6 


8 


53 


1,589 


16 


Untreated ............. ........ 


9" 


i) 


. 32 


13 


42 


6 


13 


53 - . 


_-" 2, 858 


29 




6 


9 


25 


8 


32" 


1 


9 


31 


2, 221 


17 


Sprayed with ammoniacal solution. 






















normal strength, without soap,_ 






















every 8 days/beginning in early 
























9 


3 


30 


0 


39 


3 


13 


23 


2,613 


30 




6 


15 


25 


12 


32 


11 


10 


4 


2,246 


IS 




7 


4 - 


24 


9 


31 


13 


10 


31 


2,142 


31 


...... clo ... 


6 


7 


25 


3 


31 


to 


9 


20 


2,194 


: 19 


Sprayed with ammoniacal-Rolntion, 






















normal strength, without soap, 






















every 8 days, beginning at first 
























7 " 


12 


25 




33 


4 


11 


15 


2, 224 


32 




8 


7 


27 


f 


35 


10 


12 


17 


2, 363 



-The above table shows a considerable increase in the amount of both 
grain : and .'straw on the treated over the untreated plats, the yield of 
the former averaging 8-7 pounds of grain and 28 pounds of straw, while 
on the latter the yield was 7-8 pounds of grain and 26-3 pounds of straw. 
Spraying with ammoniacal solution (normal strength) and soap pro- 
duced no beneficial effect; in fact the plats treated in this way (7 and 
48) yielded slightly "less grain and almost, exactly the same amount of 
straw as the corresponding untreated plats (8 and 49). It would appear 
that spraying .with Bordeaux mixture without soap had the effect of 
materially increasing the proportion of straw. \ The plats receiving this 
treatment (13 and 54) produced several pounds more straw than any 
other plats in the series. This may have been accidental, however ; at 
any rate further experiments are necessary in order to settle the ques- 
tion. The most successful treatment seemed to be with the copper sul- 
phate, ammonia, and soap mixture. The plats treated with this prepa- 
ration produced the largest yield of any in the series. 

Taking everything into consideration, it is believed the facts at hand 
warrant the statement that spraying with fungicides will, to a certain 
extent, prevent rust of cereals, but the work can not be done on a pay- 
ing basis. This was practically the conclusion reached last year, and, 
as pointed out then,* we should look to other means of preventing the 
losses occasioned by the rust fungi, such as the breeding of rust-resist- 
ing varieties and the improvement of cultural methods. 

POTATO DISEASES, t 

During the past two years attention has been directed to certain dis- 
eases of the potato. This work has been carried on during the press 
of other studies, and while not complete, it is believed sufficient facts 
have accumulated to warrant a review of the investigations. 

The "principal malady considered is one to which the name Macro- 
sporium potato disease has been given. It was first observed about 

* Journal of Mycology, Vol. vir, JS'o. 3, p. 225. 

t A paj>er embodying the facts set -forth in regard to the Macrosporium disease 
wa&read at the Madison meeting of the Society for the Promotion of Agricultural 
Science ; Aug ustj 1893. 
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eight years ago in Missouri, and has since been frequently called to 
the attention of the division, The disease lias .undoubtedly long been 
confounded with the well-known blight i or "_' rot, .caused, by the fungus 
PhytopMhora Mfestans. From observations made in various parts of 
the country it was suspected that the latter fungus did not cause the 
destruction generally attributed to it. To obtain some reliable infor- 
mation on this point and to determine at the same time as accurately 
as possible the distribution of the Macrosporium disease, a circular 
letter was sent out early in August, 1892. One hundred and fifty 
copies of this were sent to reliable men in 25 different States, a special 
effort being made to reach all : sections and also different parts of 
the various States. This letter described briefly the Macrosporium 
disease, and called special attention to the manner in which it differed 
from the true blight caused by PhytopMhora infestans. 

The questions asked were : (1) Does the disease occur in your region t 
(2) If present, what per cent of the crop is destroyed by it? (3) At 
what period of growth are the plants usually attacked I A request was 
also made that specimens be sent for examination. Of the 110 replies 
received 60 stated that their sections were free from the disease, 39 com- 
plained of it, and 11 were indefinite in their answers. Thirty-three 
specimens were received, and 32 of these showed the Macrosporium and 
no other fungus, while only 1, from New Hampshire, showed Phytoph- 
thora infestans. / The following table is a summary of the Information 
gathered in this way : 



Summary of ' replies relative to > potato diseases. 



". Stated 



California. y . . . . .". .-. . 
Connecticut - . .-- : . . .-. ... 
Illinois . . - - -• ■ - ---- 

Indiana..:..-.. ... 

Iowa... 

' Kansas . . . .-. . . . .-. . 

Kentucky ........ 

Maine .......... 

Mary lan tl . .-. ....... . . . 

Massachusetts. ... .-„... 

Michigan ............. 

Missouri. ... . .......... 

Nebraska 

New Ilamp shire .... . . 

Is 1 ew Jersey ... . 

New York 

Ohio 

Oregon 

Pennsylvania ......... 

Tennessee . . . . . . . . 

Vermont 

Virginia . — ... . . ... . . 

Washington . . . ... 

West. Virginia . . ... . . . 

Wisconsin .. .. ... . .. . . . 

Total 



Number 
of circu- 
lars sent. 



Number 
of replies 
received. 



N attire of rep] y . 



Affirma- 
tive. 



Nega- 
tive. 



150 



110 



Indefi- 
nite. 



Number 
of speci- 
mens 
sent. 



Number affect ed 
" bv— 



Macro- 
zporium 
solani. 



Phytoph- 
thora in- 
festans. 



39 



From these data it appears that the Macrosporium disease is widely 
distributed, but that it is less abundantm the far West and in the South 
than in other sections. The loss is estimated by different growers at 
from 10 to 75 per cent. 

To supplement this information letters were sent to various botanists 
all over the country, mostly connected with experiment stations, asking 
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for a description of the characters .of the diseases observed by them. In 
Alabama Phytophthora lias not been observed, the prevailing disease 
there being due to other causes. In Connecticut Phytophthora was known 
to occiir, but whether it caused the disease existing there was undecided. 
In Illinois Phytophthora also occurs, but the Macrosporiuin disease is 
very common and very destructive. In Kansas two writers stated that 
they had never found Phy tophthora, but that Macrosporiuin was very 
common and abundant. In New Jersey Phy tophthora is not common , but 
Macro si)oriuni is. In Ohio Phy tophthora is said to occur, but two botan- 
ists report not having found it. In Vermont Fhytophthora infestdns, 
MacroHporium solani, and a bacteriar disease are all known to occur. 

In addition to these data it may be added that out of many thousand 
specimens of diseased plants of various kinds submitted to the writer 
"for examination during '..the past six years, not more than a dozen were 
affected by Phytophthora, while the Macrosporium disease was ob- 
served at least fifty times. Only two cases of Phytophthora have been 
observed in the field, both in Maryland, one in 1891 and one in 1893 ; 
on the other hand, the Macrosporiuin disease has been observed half a 
hundred times in as m any different localities . 

From this evidence it is believed the assertion may safely be made 
that PJiy tophthora infesiam has been a comparatively rare fungus in 
the "-.'United .States, at least during the last ten years. Furthermore, it 
is believed that much of the damage attributed to this -fungus has 
been produced by the Macrosporiuin disease. 

OBSERVATIONS ON THE GENERAL ERFE G T S OP THE MACROSPORIUM 
DISEASE AND ITS PREVENTION. 

Durin g the summer and fall of 1892 some studies of the Macrosporium 
disease were made, and at the same time experiments were carried on 
with a view of preventing it The following is a summary of the 
results; 

The disease at first appears as small, nearly circular, grayish brown 
spots on the older leaves of the plants. On close examination the spots 
are seen to be made up of concentric rings of dark brown and gray ; 
tissue, and when young are to a certain extent limited by the veins of 
the leaf. The surface of the spots, especially on the upper side of 
the leaf, is roughened by more or less circular, narrow, dark brown 
elevations. As the disease progresses the spots become confluent, 
especially those along the edges of the leaves. In a week or ten days 
probably one-half the leaf surface will be affected, the rest assuming a 
sickly yellowish hue. Usually at the end of two or three weeks the 
entire leaf is brown and shriveled, but remains attached to the stem e 
The plant continues to grow feebly, but about a month after the dis- 
ease appears the entire plant, except the main stem, is dead. This 
remains green a week or so longer, and then dries up from lack of food 
and water. As soon as the leaves are attacked the tubers stop growing, 
and although scarcely larger than walnuts they are mealy an d keep welh 

The Phytorjhthora disease, on the other hand, generally comes on 
suddenly. Green and vigorous plants are killed to the ground in two 
or three days, the tissues becoming soft, blackish, and foul-smelling, 
The - -tubers are also ' attacked, the fungus reaching them through the 
stem and reducing the tissues to a rotten mass. 

The microscopic characters of the disease, together with the life his- 
tory of the fungus, have been carefully studied, but it is unnecessary to 
enter into details upon these matters here. Suffice it to say that the 
fungus grows readily upon artificial media, producing an abundanceof 
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spores or reproductive bodies, which may, without difficulty, be made 
to infect healthy potato leaves. Spores of only one kind have been 
observed, and these live over winter on the dead potato leaves and can 
be made to infect the healthy ones as soon as they have attained the 
proper size. 

In order to obtain some information in regard to preventing 1 the 
Macrosporium disease, two series of experiments were conducted in the 
summer and fall of 1892 at Garrett Park, Md. One of these was to 
ascertain the comparative value of Bordeaux mixture (fall and half 
strength), amnioniacal copper carbonate solution, and sulphosteatite; 




Fig. 1.— Leaf of potato affected witli the Macrosporium disease. 



the other was to try to prevent the attack of the disease after the 
plants were 10 or 12 inches high, but before the fungus had appeared. 
Without going into details it may be said that Bordeaux mixture, full 
strength, gave the best results. The following table gives the various 
treatments and yields: 



Yield of plats treated for the Macrosjjorium disease. 



Plat. 


Method of treatment. 


Yield of— 


Total 

yield. 


Yield per row of 

400 feet— 


Total 
yield 
per row 
of 4U0 
feet. 


Vv eight 
of 100 
largest 
potatoes. 


Salable 
potatoes. 


Unsal- 
able 
potatoes. 


Salable 
potatoes. 


Unsal- 
able 
potatoes. 






Pounds. 


Pounds. 


Pounds. 


Pounds. 


Pounds. 


Pounds.': Pounds. 


1 


Sprayed with Bordeaux 


















mixture, full strength, 


















G times 


265 


98 


363 


66 


24 


90 


39 


2 


Untreated 


47 


49 


06 


23 


24 


47 


22 


3 


Sprayed with ammoniacal 


















solution of copper car- 


















bonate 6 times 


58 


95 


153 


14 


24 


38 


22 


4 


Untreated 


27 


67 


94 


13 


33 


46 


21 


5 


Sprayed with Bordeaux 


















mixture, o u e - h a 1 f 




















162 


79 


241 


40 


19 


50 


35 


6 


Untreated 


38 


37 


75 


19 


18 


37 


20 


7 


Dusted with sulphostea- 




















109 


62 


171 


27 


15 


42 


26 


8 


U n treated 


45 


28 


7'> 


22 


14 


36 


28 


9 


Sprayed with Bordeaux 


















mixture, full strength, 


















6 times 


289 


80 


36i) 


58 


16 


74 


41 
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Prom the above table it will be iseen that the plats treated with 
Bordeaux mixture^ full strength^ produced by far the largest quantity 
of potatoes and comparatively the largest number of marketable 
tubers, and that the full- strength mixture produced better results in 
all respects than the half strength. The untreated plats yielded only 
half as well as those receiving the full-strength Bordeaux mixture. 
The yield of the plat treated with sulphosteatite was about the same 
as the untreated plat, and that treated with ammoniacal solution 
yielded even less than those receiving no treatment, the solution hav- 
ing killed the foliage, thus stopping the growth of the tubers before 
they were mature. 

The general conclusion is that Bordeaux mixture, full strength, 
applied five or six times at intervals of ten days, is an effective remedy 
against the Macrosporium disease, almost entirely preventing the 
fungus and thus increasing the yield and improving the quality of the 
crop, Sulphosteatite had little or no effect in preventing the disease, 
and ammoniaeal copper carbonate solution injured the plants, so that 
its further use can not be recommended. 

In the second experiment 'Bordeaux mixture alone was used, the 
plats being treated four times. Boon after the first spraying the dis- 
ease began to show quite plainly upon the untreated plats, and by the 
middle of September the plants were entirely dead, while the treated 
were still green. The yield of the treated jrtats was four times that of 
the untreated. 

The results of both these experiments show that the Macrosporium 
disease can be successfully -prevented by the use of Bordeaux .mixture, 
full strength, applied from four to six times during the season. To 
obtain the best results, the first treatment should be made when the 
plants are 4 to 0 inches high. After this the sprayings should ba 
repeated every ten or twelve days. . 



WORK ON FUNGICIDES. 

Most of our knowledge on the subject of fungicides has been gained 
within the past eight or ten years. For many years certain pow- 
ders and liquids have been known to possess fungicidal value, but it is 
only within the last decade that really serious efforts have been made 
to increase our knowledge on the subject. Up to about 1878 sulphur 
was the main reliance as a remedy and preventive of fungous attacks 
of all kinds. With the advent of the downy mildew of the grape in 
France, however, efforts looking to ward the discovery of a remedy or 
preventive of this pest greatly stimulated investigators in this par- 
ticular field. From 1878 to the present time there has been published 
a vast amount of literature bearing on the subject. This literature is 
widely scattered, the larger part of it being found in French, American, 
English, und Italian publications. With a view of bringing together 
the most important facts in regard to the matter a critical biblio- 
graphical index was begun by the division something over two years 
ago, Mr. Fairchild was placed in charge of this work, and during the 
past year, with the exception of about three months spent in Chicago 
in charge of our exhibit at the World's Columbian Exposition, his whole 
time lias been given to the matter. The original plan of the work 
was to make a critical study of all the preparations known to have 
been used as fungicides, the investigations to include (1) a historical 
review of the discovery and use of the preparation, (2) a discussion of 
the various formulas and the manner of preparing the same, (3) the 
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chemistry and fungicidal action of each preparation. (4) the toxicology 
of the fiuigicide, (o) its effect on the normal living plant, and (6) its 
fungicidal effectiveness. 

Mr. Eairchild was not able to complete the work as originally out-' 
lined, owing to the fact of his severing his connection with the division 
for the purpose of going abroad to study. It being seen early in the 
present year that the work as a whole could not be completed, at least 
by Mr. Fairchild, a special effort was put forth to finish the investiga- 
tions upon the Bordeaux mixture, this being considered the most 
important of all known fungicides. Accordingly , the data upon all 
the other preparations investigated were put in convenient shape for 
future use, and all the remaining time was devoted to a study of the 
Bordeaux mixture, This part of the work is now complete and ready 
to submit for publication, forming, as pointed out elsewhere, Bulletin 
Ko; 6 of the division. 



BORDEAUX MIXTURE. 

In view of the interest in the subject it has been thought best to give 
here a resume of the more important parts of the work. Beginning 
first, therefore, with a history of Bordeaux mixture, it may be said that 
it derives its name from Bordeaux, France, the place where it orig- 
inated. As first used the mixture was a thick paste, composed of milk 
of lime and copper sulphate, and was employed to sprinkle on vines 
near highways in order to keep the former from being pillaged. Its 
eonspicuousn ess, together with the prevalent idea that it was a virulent 
poison, rendered it very effective; for the purpose named. It is not 
known when, this practice originated, but it was first brought to the 
attention of viticulturists in 1885 by M. Millardet, professor of botany 
in the faculty of sciences of Bordeaux. 

Some time during the season of 1882 Millardet visited the vine- 
growing region about Medoc and learned from the vineyardists there 
that such vines as they treated with this paste were entirely free from 
downy mildew. In 1883 he commenced a series of experiments to test 
the value of the mixture used at Medoc, and in 18S1 repeated the 
experiments od a larger scale. Although the results of the work in 
1881 : were hot ; decisive, owing to absence of the disease, still the author 
communicated such "information as he obtained to the Society of Agri- 
culture of Gironde May 1, 1885, and they at once set about testing the 
mixture. In 1885 Millaixlet repeated the experiments with marked suc- 
cess. To him, therefore, belongs the credit of bringing to the atten- 
tion of the public a practical method by which copper sulphate could 
be used as a remedy for downy mildew. 

The discovery, if such it can be called, like that of the fungicidal 
properties of sulphur, was made at a most opportune time, and shows 
the immense practical value of this branch of vegetable pathology. 
Much of the study on the mixture since 1885 has been directed towards 
determining the most economical strength, the best methods of prep- 
aration and application, and the extension of its use for the prevention 
of as large a number of plant diseases as possible. These questions 
have received more attention in America than in any other country, 
especially in the matter of testing this mixture as a preventive. 

In France, strange to say, the use of the mixture is as yet almost 
wholly confined to the treatment of vine diseases. Many methods of 
preparing the mixture have been proposed, the formulas differing prin- 
cipally in the amount of copper sulj)hate and lime present. 
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The mixture, as oiTginally used by the vine- growers of Medoc and 
afterwards described by Millardet, consisted of about 18 pounds of cop- 
per sulph ate and 34 pounds of lime to 28 gallons of water. This was 
the formula first recommended and used in the United States, In 1888 
experiments were made in this country under the direction of this 
division, then a section of the Division of Botany, and also in France 
by Millardet with formulas containing copper sulphate in amounts 
varying from 13-2 pounds to 2-2 pounds to 20 gallons of water. 

The conclusions drawn from this work were that the weakest formula 
was fully as efficient in controlling downy mildew as the strongest. 
Accordingly, the same year the formula which has since come to be gen- 
erally recognized as the standard, and which consists of 6 pounds of 
copper sulphate and 4 jmunds of lime to 22 gallons of water, was recom- 
mended by the writer in Circular No. 6. This formula being firmly fixed in 
the minds of horthmlturists, it has been suggested that, in referring to 
others, they should be reduced to the terms of the standard. Thus, should 
we diminish the strength one-half, we should refer to the mixture as the 
44 gallon formula. The ratio of copper sulphate and lime, in other 
words, would remain constant, the only variable factor being the water, 
.preparation of ' Bordeaux mixture.— In the preparation of the mixture 
some points recently brought out may be of interest* It has been 
found, for example, that much of the trouble in dissolving the copper 
may be avoided by tying the chemical in a piece of coarse gunny sack 
and ^suspending the package in the desired amount of water, 3 or 4 
inches beneath the surface. Six pounds of granulated copper sulphate 
suspended in half a barret of water "will frequently dissolve in an hour, 
while if thrown directly into the barrel and allowed to sink to the bot- 
tom it may require a day or even longer to dissolve. Patrigeon's 
method of preparing the mixture has already been mentioned in the 
publications of the division. It may be referred to again , however, as 
it is worthy of extended trial. In this case the lime is not weighed, but 
is simply made into a milk, and what is supposed to be a sufficient 
amount added to the copper sulphate solution, the mixture being then 
tested with a half-saturated solution of potassium ferrocyanide or yellow 
prussiate of potash. If an insufficient amount of lime has been added, 
the mixture turns a chocolate brown upon dropjjing in the potassium 
ferrocyanide solution. If enough lime is present, no appreciable reac- 
tion takes place. 

One other method of preparing the mixture may be mentioned here, 
i. e., making stock solutions of copper sulphate and lime. Fifty gallons 
of water will dissolve 200 pounds of coj)per sulphate; therefore in each 
gallon of the solution there will be 4 pounds of the chemical. One 
hundred and fifty pounds of lime and 50 gallons of water will make a 
milk containing 3 pounds of lime to the gallon. Therefore, to prepare 
from stock material 22 gallons of the standard Bordeaux mixture it 
will only be necessary to take 1J gallons of the copper solution, pour it 
into a barrel containing 20 gallons of water, then add o quarts of the 
milk of lime. If there is not enough lime present, as shown by the 
potassium ferrocyanide test, add lime until no reaction takes place. 

Chemistry and fungicidal : action of Bordeaux mixture.-— W\Xh regard 
to the chemistry and fungicidal action of this mixture, it may be said 
that these questions- are as yet but imperfectly understood. At first the 
reactions supposed to take place when the lime milk was added to the 
copper sulphate solution were thought to be simple, but more recent 
ihvesti gat ions show them to be somewhat complicated. However, as 
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these matters /will be fully discussed in i^e bulletin referred to and; do 
not speeiallx Concern the fruit-grower, they may be omitted here. 

The use of Bordeaux mixture from a hygienic standpoint.-*—. Concerning 
the use of Bordeaux mixture from a hygienic standpoint, the investiga- 
tions carried on fully sustain the statements already made as regards 
the harmlessness of the preparation when properly applied. The action 
of copper npon the human system is as yet imr>erfectly understood. 
That it can not be classed with such poisons as arsenic, lead, mercury ? 
and phosphorus has been quite clearly shown by a number of investi- 
gators. Furthermore, it is known that in the daily consumption of food 
we absorb as much if not more copper than is found on a larger quan- 
tity of property ^ grapes than could possibly be eaten at one time 
by a sin gle individual. 

Another objection often raised to the use of Bordeaux mixture is its 
final effect on the soil after yearly additions of the copper salt. A num- 
ber 1 of experiments to throw light upon this point have been made by 
careful workers, and the only conclusion which seems warrantable is 
that the fungicide has not an injurious action upon the soil and is not 
at all likely to bring about its sterility. 

The use of insecticides with Bordeaux mixture. — Becently it has been 
shown that the mixture can be used to great advantage in connection 
with the arsenites, particularly Paris green. The ad vantages of a com- 
bination of a fmigickle and an insecticide are too evident to be dwelt 
upon here. It must be remembered, however, that caution is necessary 
in using such combinations immediately preceding the ripening of the 
fruit. , The arsenites as usually applied are wholly blown or washed 
away before the treated fruit is ripe. When combined with Bordeaux 
mixture, however, this is not the case ; consequently it is highly prob- 
able that the insoluble arsenites will remain on the fruit as long as the 
mixture itself. The question is one which needs investigating, and 
until settled by extensive experiments recommendations as regards 
the use of such combinations should be made with caution. 

In conclusion, it may be said that the diseases successfully treated 
with Bordeaux mixture have already reached a considerable number. 
As a matter of record the following list may be given: 

Apple scab (Fusicladium dendriticum (Wallr.) FcM.). 

Bean anthracnose (ColJetotrichum llndemuthlanum Sacc. & Magn.). 

Beet downy mildew (Peronospora sckachUi Fuckl.). 

Cherry leaf-blight {Cylmdrosporiumpadi Karsten). 

Currant Sep toria (Septoria ribls Desniz). 

Grape black rot (Lwstadia Mdwellii (Ellis) Sacc.). 

Grape downy '-mildew (Plasmopara viiicola (B. & C.) Berl. & do Toni). 

Mignonette leaf-blight (Cereospora reseda? Fuckl.). 

Pear leaf-blight {Eniomosporium maculatum Lev.). 

Pear scab (Fusicladium pirinum (Lib.) Fckl.). 

PI nm leaf-blight (Cylindrosporiumpadi Karsten). 

Plum leaf rust ( Puccinia pr uni Pern). 

Potato blight or rot (Phytophthora infestans (Montaigne) de Bary). 
Potato leaf-blight or Macrosporium disease (Macrosporium solani Ra?.)< 
Quince leaf spot or blight (Eniomosporium. maculatum LeV.). 
Raspberry anthracnose (Glo2osporhimve?ietum^iig.). 
Strawberry leaf-blight (Sphwrella fragaricv (Tul.) Sacc). 

WORK IN FLORIDA UPON THE DISEASES OF CITROUS FRUITS 
AND OTHER SUBTROPICAL PLANTS. 

The work in Florida upon the diseases of citrons fruits and other 
subtropical plants has been pushed forward as rapidly as possible 
during the year. The laboratory, erected for the use of the Depart- 
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vmeirfc-by the citizens of Eustis, was not completed until April, and for 
tliis reason systematic work did not begin until late in the year. The 
building is 40 by 30 feet, and contains a library, two laboratory rooms, 
a culture room, and a dark room for plio to graphic, work. It is supplied 
with gas and compressed air by means of a machine purchased as a 
part of the laboratory equipment. The compressed air is especially 
valuable for blowpipe and other work where great heat is needed. 
: The library is 20 by 10 feet, and contains about 180: linear feet of wall 
shelving and a ease with 75 compartments for periodicals. In addition 
to the publications belongings to the division, the library contains the 
private collections of Mr. Swingle and Mr. Webber, the agents in 
charge, in all about 2,500 to 3,000 books and pamphlets, mainly special 
works bearing directly on the subjects under investigation. About 80 
periodicals are regularly received and filed at the library. 

Each of the laboratories has a wall table running the whole length 
of the room on the north &ide. These tables are furnished with cabi- 
nets of drawers and shelves, and are admirably adapted for micro- 
scopic work. The laboratories also contain tables for chemical work, 
with a sink at one end and a small shelf for chemical balances supported 
on piers free from all connection with the floor or wall. Microscopes, 
microtomes, and other apparatus necessary for use in minute investiga- 
tions are, of course, provided. About 50 feet to the north of the build 
ing is a small tool house and shop, 10 by 14 feet, containing a bench 
and tools necessary in making simple pieces of apparatus. The pumps 
and nozzles for field work in testing remedies are stored in this building. 

Besides erecting the building the citizens of Eustis have set aside for 
the use of the Department about 2£ acres of land. Upon one-eighth 
acre of this the laboratory building is located, the rest being situated 
about three blocks distant. It is planned to conduct on these grounds 
miscellaneous experiments upon the diseases of citrous and other fruits, 
as well as to keep on hand an assortment of the most important vari- 
eties of subtropical fruits. For the more extensive field work owners 
of groves in various parts of the State have generously donated orange, 
lemon, and other trees of all ages. Eurthermore, in many cases the 
owners continue to take all necessary care of the trees, besides fur- 
nishing the labor for the experimental work, thus materially aiding in 
the investigations without expense to the Department. With these 
various facilities at hand and the agents directly on the ground the 
work can be done in a thoroughly practical manner. 

Passing now to the investigations carried on during the year in the 
field and laboratory, it may be said that five principal diseases have 
been studied, namely, orange blight, foot rot, die-back, lemon scab, and 
sooty mold of various citrous fruits. All but the- last are of an excep- 
tionally obscure nature. 

ORANGE BLIGHT. 

Blight is manifested first by a wilting of the leaves and second by a 
pushing out of water shoots from the trunk. The whole top finally 
loses its leaves and dies, and eventually the water sprouts, which at 
first appear healthy, also sicken and die. Very commonly there is 
a profuse late blooming the spring after the first appearance of the 
disease. No fruit of any consequence is produced after the tree is 
attacked. The annual loss from this source is estimated at $200,000. 
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Field experiments on this liialacly were -begun in the summer of 1S91, 
a lew small^ healthy trees being biidded from blighted ones, in the 
hope of determining whether the disease could be communicated in this 
manner. So far no blight has appeared on the budded trees. Owing 
to the small size of the trees used it was not considered a satisfactory 
test, so the following summer (1892) a trial was made on 12 full- 
grown bearing frees in Mr. John Fabyan's grove at Leesburg, Fla. ; by 
budding a small upper branch with buds from a blighted tree. As 
yet the blight has not developed in any of these trees, However, the 
time which has elapsed since the trial was made is much too short to 
allow of any definite conclusions being drawn. The present year a 
somewhat similar experiment was started by budding the roots of 6 
healthy bearing trees in Dr. Pendleton's grove at Eustis with pieces of ; 
bark from blighted trees. If the disease proves to be communicable, 
much light will be thrown on its nature, making it possible probably to 
cope with it, as in the case of peach yellows in Michigan. 

Besides the foregoing experiments, others have been made to deter- 
mine if grafting the vigorous shoots produced during the second stage 
of the disease with some early-bearing variety, for the purpose of 
securing remunerative crops of fruit before the tree dies, can be done 
with profit. The effect of certain fertilizers with and without spray- 
ing in preven ting the disease is also being tested. 

Another experiment in progress consists in copiously irrigating 
recently blighted trees every few days during dry weather. The fact 
that the first visible sign of the disease is a wilting of the foliage sug- 
gests the possibility of checking the further progress of the malady by 
insuring an abundant supply of water to the roots. Finally, an exper- 
iment having the same object in view consists in adding to the soil 
about the trees fertilizers calculated to increase the retentiveness of 
the soil for moisture. 

Field observations of an extensive character made since 1891 seem 
to favor the view that the malady is contagious, and some evidence is 
at hand to show that prompt destruction of the first blighted trees 
will greatly diminish the likelihood of the spread of the disease. 
Careful tests having this matter in view will be made as soon as groves 
in proper condition can be found, the work to be done in badly dis- 
eased groves andjn those where the malady is just starting. 

The/fact that the orange blight is of a very obscure nature, in many 
respects entirely different from any other known plant disease, necessi- 
tates much of the work being carried onin the laboratory. Investigations 
into the anatomy of diseased as compared with healthy tissues are well 
under way, and much carefully fixed and hardened material from a 
great number of cases has been accumulated for future study. The 
object of such studies is to find exactly what tissues are rendered 
abnormal by the disease and thus not only to render the diagnosis of 
doubtful cases more certain, but also to help greatly in showing what 
causes are probably at work. Laboratory researches having a similar 
aim have also been made on the physiology of diseased and healthy 
trees. Investigation of the loss of water from the wilting tissues has in 
particular thrown much light on the nature of the malady. Further 
studies on this subject, as well as on the carbon assimilation of diseased 
as compared with healthy leaves, are under way. Investigations are 
being conducted on the structure of the abnormal flowers so often pro- 
duced the spring following the attack, as it is possible the disease is 
spread through the medium of the flowers. It is also expected that 
these studies will explain the unfrmtfulness of diseased trees. Bacteri- 
ological methods are being used in examining tissues for the presence of 
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germs. These studies will be continued the coming year. Altogether 
it may be said that the results obtained so far from the work done in 
the field and in the laboratory have served to throw much light on the 
nature of the malady and promise results of great practical value in the 
future. 

DIE-BACK. 

This disease is distinguished by im-merous symptoms, of which the fol- 
lowing are the prinei pal : The young twigsl)ecome stained by a reddish 
brown, resindike exudation. The fruit early assumes an abnormal 
coloration, much of it soon falling, or in developing becomes large and 
coarse and frequently stained by a reddish exudation, like that occur- 
ring on the twigs. The growth made by the young twigs in the spring 
frequently dies back from the tip several inches, hence the name. This 
malady causes the loss of much fruit, renders much more of poor qual- 
ity, and frequently permanently stunt eventually kills the trees, es- 
pecially if the land be low or poorly drained. The annual loss resulting 
from this disease may be conservatively estimated at about $100,000. 

Prom various field, observations it seems highly probable that the 
disease results from malnutrition r being probably induced in most cases 
by an excessive use of nitrogenous fertilizers. There is some evidence 
indicating also that the form of the fertilizer may have some effect in 
producing or aggravating the disease. Thus, in a region like Florida, 
where so general a use of commercial fertilizers is necessary, it 
becomes very important that a thorough knowledge of this disease be 
obtained. 

A form of the disease known as u soil die-back," which is frequently 
: by far the most destructive form, is not so obviously due to excess of 
.nitrogen, .\ It occurs on certain fields of limited area, which seem to 
produce the disease independently of the action of any fertilizer. Con- 
siderable loss is frequently incurred in planting out and nurturing 
groves on these so-called die-back soils. This might, perhaps, be easily 
avoided if the causes producing the disease were better understood. 

In the study of die-back a series of field and laboratory experiments 
have been planned, having in view the definite determination of the 
causes and conditions p rodueing the disease. Many of these have been 
inaugurated during the year, and others, it is hoped, may be started in 
a short time. In December, 1803, experiments were begun, using in 
different proportion the various kinds of fertilizer materials commonly 
employed to supply nitrogen. In each case only the form and quantity 
of the nitrogen content was varied, , the phosphoric acid and potash 
being used in the form and quantity usually supposed to give the best 
results. In these experiments trees were selected of different ages and 
growing under different soil conditions. By continuing this exper- 
iment for several years light will probably be thrown on the cause 
or causes producing the malady. If, as supposed, the disease be due 
to excess of nitrogen, suggestions will also probably be obtained on 
the kind and quantity of nitrogenous manure which will produce the 
disease. . . "-..-/-..-.- 

In November, 1893, a series of water-culture experiments was started 
"in the laboratory, having the same object in view as the above field 
experiments. In these pure chemicals were used, only the amount and 
form of nitrogen being varied. In this and the following series of tests 
with sand cultures the form and quantify of food supplied are under 
complete control and thus constitute a necessary supplement to the field 
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experiments..'' Similar experiments with sand cultures, using 2-year- 
old trees, are also under way. 

Observations on soil die-back have led to the opinion that this form 
of disease may be due to the collection of drainage nitrates. To test 
this theory experiments should be made with drainage gauges placed 
in various positions in die-back and healtliy soils. Coupled with this a 
careful physical and chemical examination of the healthy and die-back 
soils should be made. Certain lines of work, which may be designated 
as remedial treatments, have been inaugurated. In brief, this work 
consists of experiments to test the effect of mulching the trees, severing 
the taproot, draining the soil, and the application to the soil of certain 
substances to retard nitrification. 

FOOT ROT. 

Foot rot of the orange and lemon is manifested by the appearance of 
gum on- the bark near the surface of the soil, followed by the dying of 
a larger or smaller area of the bark, which is finally thrown off. In 
severe cases the roots are affected in a similar m anner. Sometimes the 
tree is nearly girdled in the space of a few months. Whole groves have 
been destroyed by this disease within of a few years 7 time. The trees 
when first attacked sometimes bear unusually heavy crops of fruit, but 
after wards cease bearing. The annual loss from this malad y in Florida 
alone is estimated at $150,000. The same disease occurs in Europe and 
California. Budding on sour orange stock is an almost certain prevent- 
ive, but from the fact that sour stock does not thrive very well on some 
soils, and since many of the oldest and most valuable groves in the State 
are oh sweet roots, it is highly desirable that a cheap and efficient 
remedy be found for the disease. Already methods of treatment have 
been studied which promise to prove successful in these respects. 

It seems probable that the principal cause operating to induce the 
malady is an imperfect aeration of the roots. Acting on this hypothe- 
sis it is proposed to carry on experiments in removing the earth from 
about the larger roots, thus exposing them to the air. In a grove 
selected for the purpose the work can be done by the use of a solid 
stream of water, under high pressure, from an irrigation plant. As there 
is considerable evidence to show that the fertilizers used have an 
infiuenee on the appearance and spread of the malady, it is proposed to 
vary the amount and form used on the experimental plats in this grove. 
As it has been claimed that the gum from sick trees is able to induce 
the disease in previously healthy ones, when introduced into wounds 
made in the bark, trials to test this question are under way. 

In the way of laboratory studies work has been done on the structure 
of the diseased tissues and at the same time searches made for parasites 
which may possibly cause or aggravate the m alady. The most promis- 
ing line of work, however, is on the effects of artificially controlling the 
supply of oxygen to the roots. For this purpose plants are being grown 
in pots, which renders it possible to study at the same time the effects 
of various fertilizers on the disease. 

' SCAB. 

Scab of lemons, which also attacks limes, sour oranges, and Satsuma 
oranges, occurs in the form of warty excrescences on the fruit and leaves. 
It sometimes causes the young fruit to fail off, hut more commonly sim- 
ply disfigures it, rendering it unsalable. The annual loss in the State 
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from this disease is estimated at about $35,000. In some sections it is 
so serious that entire groves of lemon trees are cut off and rebudded to 
orange. It lias been known to entirely destroy the lime crop in a grove. 
It is proposed to begin spraying* experiments on this disease early in 
the spring of 189:4 in the region: of Lake Weir, F3 a. The 'anatomical 
studies made of the diseased tissues show a corky formation , in many 
respects resembling potato scab. It is suspected that some similar 
micro parasite may be the cause of it. There is already some evidence 
going to show that strong sprays, such as are used against various 
destructive insects, may lessen or prevent the disease, and it is pro- 
posed to test in this regard several of the best fungicides. Laboratory 
studies on the anatomy of the diseased tissues will be continued and 
further search will be made for possible parasites. 

SOOTY MOLD. 

This disease is due to the black fungus which follows the attacks of 
certain insects. In many palaces in Florida it is the cause of consider - 
; able loss, probably $25,000 annually. It spreads over leaves and fruit, 
inteiTupting the normal functions of the former and rendering tb e latter 
unsalable. Severe attacks may cause unfruitfulness of the trees. The 
nature of the malady is such that it doubtless can be cured by properly 
timed spraying. Trials are being made of sevei^al sprays and there is 
good cause for thinking that some effectual remedy will be discovered. 

OTHER DISEASES OE CITROUS FRUITS. 

: Aside froiu these diseases of major importance, causing an annual 
loss of probably over $500,000, it may be said that there are also a. 
number of others of less moment being studied as time can be found. 
Among these may be mentioned gumming of the trunk or limbs at a 
distance from the ground ; rotting of the roots unaccompanied by gum- 
mosis; and a molding of Persian limes, which not only causes the loss 
of the fruits, but also more or less of the branches bearing them. 

INVESTIGATIONS OP PLANT DISEASES ON THE PACIFIC COAST. 



FRUIT TREE DISEASES. 

During the year the agent located at Santa Ana, Gal., has studied 
a number of plant diseases. Among those of special interest may 
be mentioned a new disease affecting the buds and foliage of peach, 
cherry, and almond trees. As a result of the attacks of the malady, 
which is known to be caused by a parasitic fungus, the trees make very 
little growth, and in consequence the crop of fruit is materially decreased. 
In most localities the disease is gaining ground and bids fair to limit 
the profitable growth of both the peach and almond, and perhaps the 
cherry. Compared with the shot-hole fungus ( Ccreospora circ limscissa):, 
it is more rapid in its action, especially on the new growth. In many 
instances the tree fails to arrive at full leaf during the entire summer. 
It i& yet too early to say what may be accomplished with fungicides in 
the way of preventing the disease. It is hoped, however, that an oppor- 
tunity may be afforded during the ensuing year to test the preventive 
action of the copper sprays upon it.: 

A second new peach disease is now known to extend over most of 
California. It was studied at Chico in the spring of 1893, and has 
since been received from different localities bordering on the Sierra 
Nevada and San Bernardino mountains. It is a powdery mildew, prob 
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ably O) new species, and it attacks the fruit as well as the twigs and 
leaves. It is more abundant upon the fruit, appearing at about the 
same time as leaf-curl. Just how serious this disease is or may become 
m certain localities can not be said, but farther studies of it will be made 
and preventive experiments instituted when opportunity is offered, 

A third disease is annually Mlling a large number of trees on the 
coast. It is caused by a parasitic fungus attacking the roots and body 
of the tree at an d below the surface of the ground. It is not confined 
to any one species, but kills the peachy cherry, apricot, and other 
deciduous fruit trees, as well as the almond and walnut. Considerable 
time has been given to a study of this disease. It has been found to 
exist in most of the valleys of Gaiifornia, and it is believed to extend 
over the entire '.coast region, wherever sufficient moisture exists for the 
growth of the fungus. In a peach orchard of 11*0 acres, of which a 
careful record was taken in the spring of 1893, it was found that over 
31 per cent of the original trees had been killed by the parasite. Most 
of the trees were replaced three to five times and each time they were 
killed. Young peach trees die in from two to four years, the spread 
and destructive action of the fungus being more rapid than that of the 
root-rot fungus (Dema topliora necatrix) in the orchards and vin eyards 
of Southern Europe, As attention has been given to this disease only 
during the past season, few experiments looking toward its cure or pre- 
vention have been made. As the parasitic nature of the trouble- is/no 
longer in doubt, growers will gain much by raising annual crops upon 
the infected soil. This practice should be followed instead of resetting 
trees. 

Boot diseases of this nature are very difficult to combat, so that at 
present the above recommendation the removal of the 

affected trees, and the draining, loosening, and drying of infected soil is 
about all that can be suggested. When the disease shows above ground, 
as it sometimes does, the trunks of the trees should be washed with 
Bordeaux mixture. This prevents the germination of such spores as 
may be formed and lodge on the bark. The Bordeaux mixture is also 
useful in checking the development of the fungus for an indefinite 
period. For this purpose the mixture may be washed into the ground 
at the base of tiie tree, so as to soak the bark of the trunk below ground 
and the tops of the main roots; This treatment, if thorough, will often 
prevent the fungus from girdling the tree, limiting its action to the 
lower roots and thereby saving the tree for a considerable time. This 
trunk aiid root treatment is especially valuable when applied to large 
and bearing trees. Walnut trees which have attained a large size are 
very easily treated in this manner, the process being simple and inex- 
pensive. Roots which were half rotted away were thus treated, and a 
later examination showed that the parasite was killed on the parts 
treated, its upward progress in consequence being stopped. Bordeaux 
mixture for this purpose should be ■ comparatively strong, and to pre- 
vent injury to the roots somewhat more than the usual amount of lime 
must be used. 

Leaf curl of the peach.— This destructive disease, occurring not only 
in Gaiifornia, but in many other parts of the country as well, was suc- 
cessfully prevented during the year. In the peach orchard where the 
work was carried on, it was found that the treated trees averaged 160 
pounds more fruit per tree than the untreated, al though the latter were 
exactly the same size as the former, and the soil conditions in both 
cases were practically identical. On this basis the yield of the entire 
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orcdrard of 20 acres, if treated, would have been increased 345,600 
pounds, or more than seventeen ear loads. It is desirable before mak 
ing any general recommendation in regard to the treatment of this 
disease to carry on experiments tor another season. This will be done 
the .coming 



WALNUT DISEASE. 

During the past spring certain nurserymen handling seedling walnut 
.••'stock" found the roots of their young trees more or less affected with 
knots or galls. The matter was called to the attention of the agent, 
as it was feared the disease might spread by means of .'the infected 
stock. An examination showed the galls to be the work of a nematode 
worm. It has been found that these worms are very numerous in some 
of the more sandy and moist situations of southern California, and 
that they attack many kinds of plants. So far as observed, the wal- 
nut r &gy an dp each are most affected, and the harm is done mainly to 
nursery stock, large numbers of young trees being wholly unfitted for 
sale. 

An effort was made to learn if a hardy root could be found upon 
which the soft-shell walnut might be grafted. It was ascertained that 
the hybrids between the English walnut (Juglans rcgia) and the Oali- 
fornia walnut {Juglans caliJWnica) were aQected. It was then thought 
possible that the California species itself might be exempt. A quan- 
tity of nuts were therefore procured,- sprouted, and grown in infected 
earth, but a : -later, examination of their roots showed that they, too, had 
■ become infected. A study of the hard-shell walnut groves showed that 
these trees were but little subject to Uie trouble, and it is now thought 
that this tree may serve as a stock- upon graft the soft-shell 

variety. In addition to being almost free from the work of nematodes, 
it is also largely exempt from the crown gall or black knot so injurious 
to the more tender soft shell. Grafting upon this stock may thus serve 
a double purpose if these diseases should become so serious as to make 
it advisable to resort to grafted trees. 

Another disease of the soft- shell walnut has caused some alarm 
among growers in the southern coast counties. It is not known as yet 
whether the primary cause of the^trouble is due to some derangement 
of the vital functions of the plant or to parasitic organisms, The prog- 
ress and destructive action of the disease are certainly very apparent. 
A small black spot first appears on the side of the nut husk while the 
kernel is still in the milk. '.The. death of tissue beneath this spot grad- 
ually extends, spreading inward, and soon reaching the shell. Unless 
the shell is already .hard the decay penetrates through to the soft meat 
of the nut within, and the whole is soon disorganized and turns black. 
As high as 50 per cent of the soft- shell nuts have been destroyed on 
many trees observed, and appearances indicate an increase of the 
trouble. 

A study of the diseased tissue shows the presence of a bacillus, the 
organism being constantly present. Pure cultures of the bacillus have 
been obtained for spring inoculations, the tissue of the nut husk being 
too firm in the later part of the season to test the action of the organ- 
ism with any degree of certainty. Observations indicate that unfavor- 
able root conditions for the trees may have an important bearing on the 
primary development of the trouble. 
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GRAPE DISEASES. 

Couture 0/ grapes. — One of the leading lines of work of the year has 
been the study of coulure, or the premature fall of the bloom and fruit 
of the raisin grapes. During the winter a circular letter was sent to 
many growers in the San Joaquin Yalley and elsewhere, asking for infor- 
mation as to the comparative hardiness of varieties, the Rearing of soil 
and age on the disease, the losses sustained, the supposed cause of the 
dropping, etc. Much general information and many valuable facts were 
thus obtained as a groundwork for the season's experiments. The 
majority of replies were in harmony with observations made in the field 
in 1892, so far as the main cause of the trouble is concerned. It is evi- 
dent that unfavorable temperature and other atmospheric conditions, 
acting on the highly bred and tender Muscat of Alexandria and Mus- 
catel Gordo Blanco varieties during bloom, result in infertile or nonfe- 
cundated flowers. This lack of fertilization causes the flowers to fall 
)r else to develop into small, seedless berries, resulting in the formation 
3f imperfect bunches. Coulure caused a loss of. over $600,000 to the 
3an Joaquin Yalley alone in the single season of 1892. 

Three main lines of work have been pursued looking to the preven- 
tion of the trouble: (1) A study of the effects of grafting susceptible 
varieties upon more hardy roots; (2) the stimulation of vines by sprays 
md root treatment just prior to the period of bloom; (3) the crossing 
)f the Muscat of Alexandria with a good variety of raisin grape not 
subject to coulure, so as to obtain resistance combined with desirable 
jualities of fruit. 

The first line of work has shown that coulure may be largely pre- 
sented by grafting. The second series of experiments has given 
uostly negative results. From the crossing of stocks the best results 
ire expected. A vine known in California as the Malaga, and usually 
£rown as a raisin grape, has been selected to cross with the Muscat 
>f Alexandria. It embodies hardiness of bloom, top, and root, and 
:he qualities which appear desirable. A suitable location for conduct- 
ng the work was found in the Lucerne Vineyard at Hanford, Cal. 
During the blooming season the crossing was successfully accomplished, 
:he Malaga being used as the pollinating variety. As a result of this 
;ross several hundred berries set and arrived at maturity. It is 
ibped that plants grown from the seed of these berries will possess 
nost of the hardy qualities of flower, top, and root, so marked in the 
Malaga. This view is based on the results obtained by Prof. Millardet 
n the production of over 10,000 hybrid vines. Hi& work has shown that 
:he vine used as the father transmits its hardiness to the new variety. 
Every effort will be made to obtain as many seedling plants as possible 
Toni the berries, and a careful selection from these seedlings should 
£ive a vine inheriting the fruiting qualities of the Muscat and the 
lardiness of the Malaga. It is hoped to enlarge upon this work the 
ioming spring, when an effort will be made to cross the Malaga with 
:he Muscatel Gordo Blanco and possibly with the Huasco Muscat and 
)thers. This line of work has never been properly developed in respect 
co the raisin grapes, and great opportunities are offered to benefit the 
raisin industry. A bulletin on coulure of raisin grapes is now being 
prepared, embodying the results to date. It will include a translation 
)f a paper by Prof. Millardet on the hybridization of the vine. 

California vine disease. — The work on the California vine disease has 
been mainly histological and comparative. A study of the root sys- 
tem was made in the field both in midwinter and in midsummer. 

AG 93 18 
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Much careful excavation was done about the roots of old and young 
typically diseased vines. All portions of the roots were carefully 
examined, the results, so far^ as throwing light on the cause of the 
disease, being unsatisfactory* The laboratory work has failed to reveal 
any organism capable of producing the disease, although the fresh tis- 
sues have been thoroughly studied. In this connection the work done 
by Yiala, which was referred to in my last report, has been looked into 
very carefully. While the appearances figured by Viala are clearly to be 
seen in the leaf, the evidence that they represent, as claimed by him, a 
vacuolated Plasmodium abnormal to the vine (a species of parasitic 
Plasm odiophora) is certainly negative thus far. The literature on Plas- 
modiophora has been consulted and many careful observations and 
studies of Plasmodiophora brassiew (club root of cabbage) have been 
made. The ease and certainty with which the spore-crowded cells may 
be distinguished in plants attacked by this parasite is worthy of remark 
when compared with the total lack of any such spore forms in the vine. 
Furthermore, the tissues infected by the Plasmodiophora readily yield 
up their amoeboid forms in cultures when taken at the right stage; on 
the other hand, the vine tissue wholly fails to set free any such organism 
even under apparently the most favorable conditions. Through the 
kindness of Prof. Millardet, leaves affected by Brunissure, the Euro- 
pean vine disease, have recently been received and compared with the 
foliage affected by the California disease. The studies made so far indi- 
cate that the two are widely different in nature. In Brunissure the 
upper epidermal cells are filled with a gum-like deposit (removed by 
the treatment of sections, as recommended by Prof. Yiala), and the 
effects of the trouble are at the beginning superficial, appearing on the 
upper surface first, and for a long time not extending to the under side 
of the leaf. 

In the California disease the characteristic foliage markings affect 
both sides of the leaf alike, passing directly through from upper to 
under surface, while the upper epidermal cells are not filled with gum. 
Further tban this the markings peculiar to Brunissure may be at the 
side of the veins or include them, or the veins may limit the spread of 
the markings. This is totally different from the California disease, 
where the death of the tissue does not extend to the veins and its 
spread is not limited to any portion of the leaf tissue. Finally it may 
be said that the published evidence that Brunissure and the California 
malady are caused by species of Plasmodiophora needs to be supported 
by the isolation of the organism claimed to be present. It is also nec- 
essary that the spore form be found and described. There seems no 
sufficient reason why such large and well-filled cells as those of the 
palisade tissue of the vine leaf should not allow the escape of the Plas- 
modium in moist cultures, as with Plasmodiophora brassiew, if such a 
parasite be really present. The past season has shown that the disease 
has lost much of its virulence, but it remains present in most of the 
vine-growing sections of Los Angeles, Biverside, San Barnardino, and 
Orange counties. Some of the younger vineyards showing no signs oi 
disease in 1892 developed it to some extent in 1893. 

THE PEACH YELLOWS INVESTIGATIONS. 

During the early part of the year the agent in charge of this work 
was occupied largely in the" preparation of Bulletin No. 4, on experi- 
ments with fertilizers for the prevention and cure of peach yellows. 
Field work upon various problems bearing on the cause of yellows has 
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been continued in Michigan, Pennsylvania^ Maryland, and Delaware, 
special attention being given to tile questions of root immunity and the 
possibility of the transmission of the disease through the pollen tube. 
The peach belt of southwestern Michigan was visited, with results con- 
firmatory of former observations, viz, that while peach yellows occurs 
over almost the entire peach district along Lake Michigan, it is diseour- 
agingly prevalent only in those localities where the law requiring the 
prompt destruction of affected trees is disregarded. In such localities 
the disease is as prevalent as anywhere along. the Atlantic coast, while 
in localities which enforce the law many fine orchards are to be seen, 
the majority of the trees are healthy, and the culture of the peach 
is profitable. There is no longer any doubt as to the wisdom of destroy- 
ing all affected trees as soon as the first symptoms of yellows appear, 
and that this belief is gaining ground among practical men is shown 
by the fact that since this investigation was undertaken five States 
have passed laws requiring the prompt destruction of all trees showing 
symptoms of this disease. The States which now have such a law 
applicable to the whole or a part of their territory are Michigan, New 
York, Connecticut, Pennsylvania, Delaware, Maryland, Virginia, and 
California, and in Canada the Province of Ontario. Microscopic exam- 
inations of diseased and healthy tissues are now in progress, but not 
ready to be reported. 

MISCELLANEOUS WORK OF THE DIVISION. 

In addition to the more detailed investigations described in the pre- 
ceding pages, the division has had under observation during the year 
a number of minor matters, mention of which may not be out of place 
here. Two diseases affecting melons have been studied, with interest- 
ing results. _ The firstattacks inuskmelons, and in certain sections of 
the country destroys the foliage of entire fields. Constantly associated 
with this disease is a fungus belonging to the genus Alternaria, 
and it has been proved that it is the cause of the trouble. The other 
disease, which attacks cucumbers, muskm elons, an d squashes, begins 
in the form of a wilt, on e or /more of the branches and sometimes the 
entire plant succumbing as suddenly as though the stem had been 
severed from the root. The wilted condition may continue for a few 
days, the length of time depending somewhat on the weather ; then the 
aftected parts wither /'and dry ur> completely. Bacteria, which clog and 
break down the fibro-vascular bundles or water-conducting tissues of 
the plant, have been found constantly associated with the disease. 
Cutting off the water supply causes the plant to wilt, and the other 
effects noted naturally follow. 

The disease was produced by artificially pricking the germs of the 
fungus into the blade of the leaf, and this, together with the fact that 
insect bites or punctures invariably precede the first symptoms of the 
trouble, is strong evidence that the carriers of the disease are insects. 
Some experiments looking toward - the prevention of the two diseases 
described have . been made, but as yet it is too early to speak definitely 
upon this matter. 

During the year considerable attention has been given to the diseases 
of plants under glass. Diseases of lettuce, cucumber, tomato, and other 
plants have been studied and somB interesting results obtained. In 
work of this kind little benefit results from the apjdication of the ordi- 
nary methods of combating fun gous diseases m the field. Many of the 
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diseases of plants under glass are due primarily to improper cultural 
methods, and in order to point out and correct these, it is manifestly 
necessary to know what are the ^ proper methods to pursue in order to 
grow a plant to the highest- state of perfection- Such knowledge is 
gained only by- actual experience and the careful application of laws 
governing plant physiology* 

Under the head of miscellaneous work may also be mentioned the 
part taken by the division in the World's Columbian Exposition. For 
the greater part of the year preceding the opening of the Exposition 
muck of my own time, together with that of several assistants, was 
given to the preparation of the exhibit of the division. From about 
the middle of April until the 1st of October a member of the divisional 
force was kept constantly mi the ground to point out the laboratory 
methods in use by the division and to explain other matters to visitors 
interested in the scientific and practical part of our work. On the 
whole it may be stated that the exhibit was the means of awakening- 
much interest in the work of the division. 



REPORT OF THE ASSISTANT POMOLOGIST 



Sir : T he position of Pomologist having been vacant during the 
greater part of the year, it devolves upon nie to transmit herewith a con- 
densed report of the work of .- tlie Division of Pomology during 1893, 
: Very respectfully, 

Wi, A. Taylor, 

Assistant Pomologist 

Hon. J. Sterling Morton, 

Secretary, 



OFFICE WORK. 

Since June 15 the position of Pomologist has been vacant. Of the 
special agents, one was dispensed with early in the year, but the other, 
MivT. T. Lyon, of Michigan, has been retained. A fruit modeler has 
been employed, so that additions to the collection of models exhibited 
at the World's Fair may be made as suitable specimen fruits are 
received. ; " v 

The extra work required by the completion of exhibits for the World's 
Fair and the subsequent decrease in the working force of the division 
have necessarily limited ^ field work and delayed the preparation of matter 
for publication. The manuscript for the bulletin oil nut culture, how- 
ever, has been revised and the original illustrations for it have been 
completed, so that it is now nearly ready for transmittal. 

The correspondence of the division is extensive, covering a wide 
range of subjects, and its disposition requires much time. The prepara- 
tion of conscientious and careful replies to all letters received often 
involves interruption in the constructive work of the division, yet the 
beneficial influences of such corresiiondence seem to be of sufficient im- 
portance to the fruit-growing public to justify the time devoted to it. 

During the year pap or addresses have been presented by repre- 
sentatives of the division before horticultural societies in Maine, Con- 
necticut, Delaware, and .North Carolina, and before the American Asso- 
ciation of Nurserymen, the American Pomologicar Society, and the 
Horticultural Congress held in Chicago. Numerous other requests 
for such services have been refused, to prevent undue encroachment 
upon the other work of the division, but the results of frequent inter- 
course between the officers of the division and those in whose interests 
it was established are such as to make it a matter of regret that more 
such meetings could not have been attended. 
: : v • ; v - : 277 
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THE FRUIT CROP OF THE YEAR. 

The season was marked by two striking features— the aim dst univer- 
sal failure of the winter apple crop in sections which ordinarily famish 
an abundant supply of that fruity and the large crops of peaches and 
grapes in the regions where those fruits am chiefly grown. 

CLIMATIC CONDITIONS. 

The winter of 1892-'93 was noticeable for its long continued, severe, 
and steady cold, the temperature during the period from October to 
. March, inclusive, being below normal over most of the region east of 
the Bocky Mountains. The precipitation during this period was also 
less than usual over most of the country. On tire Pacific slope these 
conditions were partially reversed, the temperature being more nearly 
normal and the precipitation considerably above the average. 

In most sections less damage was done to tender fruit trees and the 
grape than was at one time anticipated. Some injury to small fruits 
was experienced, particularly in the middle and upper Mississipi>i Val- 
ley regions, owing to the fact that during the unusually cold weather 
of January and February the plants and bushes were but slightly pro- 
tected by snow. 

: Taken as a whole, the winter was a favorable, one for the fruit- grow- 
V lug industry, and the promising condition of orchards in early spring 
afforded additional x^roof that a winter of steady cold weather, even 
though severe, is less injurious to the trees and plants of temperate 
climates than a season of higher mean temperature, in which mild peri- 
ods are followed by sudden and marked cold waves. 

APPLES AND PEARS. 

The failure of the- apple crop was probably not chargeable to the 
severe winter, but in many sections to the damage to foliage and gen- 
eral vigor of the trees by leaf- blight and scab during the j>revious 
season. In other sections it was due to the fact that the trees had been 
allowed to exhaust themselves by overbearing in 1891 and 1892. 
These causes, together with unfavorable weather at blossoming time, 
conspired to prevent an average crop of this fruit in most parts of the 
country/ The most notable exception was the region including the 
States of Sew Jersey, Delaware, Pennsylvania, Maryland Vir- 
ginia, where a lair crop of apples was grown. In the first two States, 
-- however, the yield of marketable winter fruit was greatly lesssened by 
severe wind Bird rain storms in August and October, which beat the 
fruit from the trees and greatly diminished its value. In consequence 
of the short crop in most sections, prices of good apples have been high. 
In many instances they liave sold in the markets at higher prices than 
oranges, and for the iirst time in many years apple dealers of New 
York and Ohio have been compelled to look td Maryland and Virginia 
for their winter fruit. 

Apple exports during the year have not exceeded 22 per cent of those 
during 1892, while the average value per barrel of exported fruit has 
been about 17 per cent higher than in 1892, the export valuation during 
the two years being reported by the Treasury Department at $2.55 and 
$2.99 per barrel, respectively^ In California and Oregon the apple 
crop has been good, and numerous carload shipments to Eastern mar- 
kets have been made. One carload of 1,000 forty-five pound boxes of 
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Bellffower from California is reported to have been sold in St. Louis 
in November for $1,800, or at; the Tate of 4J cents per pound. This 
price leaves a handsome profit to the grower after deducting shipping 
and other expenses. " - 

The yield of pears has been below the average except in the South, 
where the Kieffer and Le Conte varieties bore full crops. 

PEACHES, PLUMS, AND SMALL FRUITS. 

The crop of peaches was large in the sections which produce this 
fruit in commercial quantity, notably in Texas, Mississippi, Michigan, 
Connecticut, and on the Chesapeake peninsula, The fruit of late varie- 
ties was much damaged, and in some eases totally destroyed, by the vio- 
lent storm of August 28-29. Prices of this fruit ruled low during most 
of the season. 

The plum crop was less than an average one in most sections, though 
in the prune districts of the Pacific slope the crop was large, some esti- 
mates placin g the yield of prunes as high as 50,000,000 pounds. 

Small fruits yielded a short crop ; the later ones, such as raspberries 
and blackberries, which survived the winter, having been cut off by 
drought in many sections. 

. (tEAPES. 

Grapes were everywhere abundant, and in the principal grape-pro- 
ducing belts they were of excellent quality, being less affected by black 
rot than for several seasons past. The recent extension of the period 
during which fresh grapes are obtainable in our markets is one of 
the surprising developments in "modern commercial pomology. Fresh - 
grapes of American production can now be had from June to March at 
prices varying from 3 cents to 30 cents per pound at retail. They are 
all grown out of doors, the lengthening of the season being due to the 
increased planting of table grapes in. the South, the improved trans- 
portation facilities, and cheap cold-storage. 

In Florida the Niagara - is now grown to a considerable extent for 
shipment. It ripens during June and Jiriy and is followed by the bet- 
ter dessert varieties, such as Delaware, Brighton, and Concord, from 
the Piedmont region of South Carolina. Then in succession the mar- 
kets are supplied with Moore Early, Brighton, Delaware, Concord, 
etc., from North Carolina Virginia during July and August, By 
September 1 the early varieties from the -Ohio lake region and the great 
market vineyards of New York reach the market, and grapes are abun- 
dant and cheap until December. The later varieties, such as Catawba 
and Isabella, from the last-named region, are kept in good condition 
in cold-storage establishments until March, being withdrawn in small 
quantities to suit the needs of themarket as the season wanes. In view 
of the marked success attained by New York exhibitors of this fruit at 
the World's Fair, .where clusters of several varieties of the crop of 1892 
were shown in good eating condition in July, 1893, it may reasonably 
be expected that in the near future the grape will compete in our mar- 
kets with the apple, as an u all the year round " dessert fruit. 

When it is noted that this wide extension of the market season has 
been accomplished within the limits of a single botanical species (our 
earliest; and latest market varieties belonging to Vitis lahrmca)] and 
during a period of less than eighty years since the first named variety 
of that Species was Introduced^ to cultivation, the radical nature of 
recent jprogresis becomes more ? . apparent. 
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Tlie large yield of grapes has resulted in an over- supply at cer- 
tain times in most markets, and as a rule prices have been low. 
Improved methods of distribution and reduced expense in marketing 
have left a margin of profit for careful growers, however, while the 
opportunity of securing grapes of good> quality at low prices has "been 
a Messing to thousands of our working people. 

"The raisin- grape crop of California has been a large one and prices 
have been rather low. ; ; -v: . . 

/ : - ORANGES 1KD LEMONS. ." - . - 

The orange crop in Florida promises to be the largest ever grown in 
that State, and prices up to the end of the year have ruled low. Much 
the same condition exists in California. In both States large areas 
planted in former years with this fruit are now coming into bearing. 
A leading problem with the growers is to find a market for their product 
at profitable prices. An attempt at direct shipment from Florida to 
England, as noted in the report of the Fomologist last year, was not 
entirely successful, and the experiment has not been repeated on so 
large a scale. Shipments of choice fruit, carefully packed and handled, 
were made during October and r^ovember from Florida, via railroad to 
New York, th ence by fast steam er to Liverpool, with good success. 
The quantity marketed abroad in this way has exceeded the single 
. cargo of last year, and prices have been fairly remunerative. 

An extension of the ripening season of this fruit by the origination 
or discovery of varieties ripening earlier or later than those now grown 
is desirable. Several such have recently come to notice ? and farther 
advances in this line are needed. 

The lemon, from the fact that it is more easily injured by cold than 
the orange, has not until recently received the attention it deserves 
in this country/ It must be said, too, that the measure of success thus ; 
]: & attainea^ Florida has not been encourag- 

* ing. Comparatively few prime lemons have yet been marketed from that 
State. Transportation charges favor the European rather than the 
Florida grower, as the freight charge from the Mediterranean ports to 
New York is one-thirdless than that from Florida points to the same city. 
Importations of lemons for the year show a decrease of about 3 per cent, 
the total value of the imported fruit being $4,680,353 in 1893, as com- 
pared with $4^831,334 in 1802. 

The tact that lemons of the finest quality can be produced in south- 
ern California renders this one of the most promising fruits for plant- 
ing in that region at the present time, as the California product can 
probably compete successfully with Mediterranean fruit in the markets 
of the West, . " - 

FIGS. 



The fig, though long grown in a small way in the Southern States, 
has hitherto been an unimportant com United States, 

outside of California, but is no w attracting considerable attention in 
the Gulf States as a market fruit* The croj) this year w^as a large one 
in that section. Though the cUmatic conditions there do not favor the 
production of dried figs, it has been discovered that the fruit can be 
easily canned, and when thus prepared it meets with a ready sale. In 
southern Mississippi considerable ^ancl annually increasing quantities 
have been put up by the canneries for several years. Most of the older 
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fruiting 1 trees are found in gardens and door yards. As some single 
trees yield from $20 to $30 per season from the sale of fresh fruit to 
the canners, many new plantings have been recently made. 

Certain difficulties in bringing the trees up to a bearing age have 
been experienced, owing to the susceptibility of the young trees to dam- 
age by frost and the necessity for pursuing a method of culture differ- 
ent from that practiced with other deciduous fruits. The Mississippi 
Agricultural Experiment Station is paying some attention to this sub- 
ject at its branch station at Ocean Springs. Judging from the results 
obtained there, it is thought probable that a method of treatment 
modeled after that which the tree receives in dooryards will be found 
best adapted to it, and that it will soon be added to the list of profitable 
fruit crops for the Gulf region. 

EXHIBIT OF THE DIVISION AT THE WORLD'S FAIR. 

For the Department exhibit in the Government Building a collection 
of wax models of fruit, numbering nearly 1,000 specimens, was prepared. 
It included about 625 varieties, representing 40 native and introduced 
species and numerous hybrids. Special care was observed to make the 
models exact duplicates in size, form, and color of the originals they 
represented. 

The exhibit was intended to afford a means for studying and compar- 
ing the outside characteristics of the varieties of our cultivated fruits, 
regardless of time or season. To cover the wide range of variation due 
to soil and climate which is found in almost every well-known variety, 
it was found necessary to prepare models illustrating as far as possible 
the changes that result from growing the leading varieties in regions 
that differ widely in soil and climatic conditions. Thus, in the case of 
one leading variety of the apple, twenty models were shown, each a dup- 
licate of a specimen regarded as typical of the variety as it appears 
when grown in a particular locality. 

As this collection is to be preserved for the use of the division, it is 
important that it be enlarged by the addition of other varieties and of 
other specimens illustrating further variations found in varieties already 
modeled. Such work has been continued in a small way during the 
year, and a number of additions have already been made to it. 

Nut culture in this country has but recently attained commercial 
importance. It is, however, attracting much attention in some sections, 
and its judicious extension is worthy~of encouragement. The exhibit 
at Chicago was specially designed to aid the intending nut-grower to 
select varieties for planting, by affording him an opportunity to com- 
pare their merits and defects by personal observation. 

Other features of the division exhibit were a cultural exhibit of straw- 
berries, a collection of colored illustrations of fruits, and an illustration 
of the methods followed in this office in recording and describing fruits 
received for examination. 

The larger part of the exhibit is to be returned and displayed in the 
museum of the Department. An exchange has been arranged by which 
a set of models of Japanese fruits, exhibited at Chicago by the Japanese 
Commission, is to be added to it. Prof. T. Y. Munson, of Denison, Tex., 
has donated to the division his entire exhibit, comprising herbarium 
specimens, sections of wood, photographs of fresh fruit and leaves, and 
specimen clusters of fruit, of all American species of the grape and 
numerous hybrids. This collection has been made with great care, and 
illustrates the conclusions in regard to the classification of American 
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grapes which Prof. Munson reached when investigating that subject 
recently as a special agent of this division. The collection will be 
accessible to all persons who wish to study and examine it. 

UNCERTAINTY OF VARIETAL NAMES OF FRUITS. 

The comparison of specimens of leading varieties of fruits received 
for modeling has yielded some results that seem to warrant a thorough 
investigation of the varieties of tree fruits that are of commercial im- 
portance. 

In addition to the wide variations found in well-established varieties, 
which are evidently the effect of soil and climate upon the tree and 
fruit, a number of cases have been found in which there are in our 
nurseries and orchards clearly defined different strains of the leading 
grafted or budded varieties. Most of the cases thus far noticed have 
been found in the apple and peach. These differences extend through 
almost the entire range of varietal characters, including size, form, 
color, season of ripening, color and texture of flesh, flavor, and keep- 
ing quality. Though perhaps not sufficiently marked to warrant the 
* division of existing sorts into two or more varieties each, with the mul- 
tiplication of names that would result, they are certainly of enough 
economic importance to engage the attention of propagators of these 
fruits. 

As examples of such variations a few specific cases may be noted. A 
Maine; apple-grower sends specimens of a strain of Tompkins King, 
which, though grown in the same orchard, is much more oblong and 
conical than the typical form of that variety. The new type is also a 
better keeper. Both forms are known as Tompkins King, but as they 
are evidently different and one probably superior to the other an inves- 
tigation should be made and a comparative test instituted that the 
better one may be selected for propagation. Another Maine grower 
furnished specimens of an apple upon which he has taken prizes a,t 
fruit shows, where he exhibited it as Baldwin. Though bearing a close 
general outside resemblance to that variety, it differs so widely in text- 
ure of flesh and flavor and is so inferior in quality that, when cut, it is 
readily distinguished from Baldwin. From California two distinct types 
of Rome Beauty have been received, which show constant variations in 
size, form," and color, though grown in adjoining orchards. In this case, 
each strain can be found to the extent of several thousand trees in a 
single locality, and in all the cases cited the different strains are found 
to have been quite largely propagated, so that the possibility that the 
variation may be due to a direct effect of stock upon scion is elimi- 
nated. 

In the peach, the variation within varieties is even more apparent. 
Such old and widely recommended sorts as Crawford Early, Foster, 
Oldmixon, and Stump are each found to* contain two or more strains 
differing ill size, form, color, season of ripening, quality, and produc-, 
tiveness. From the desultory investigation which it has been possible 
to make thus far, it is evident that our leading fruit varieties are much 
less distinctly and accurately designated by their names than is generally 
supposed. 

As intending planters depend largely upon the advice of those who 
have had experience, in making selections of varieties for planting, it 
is important that the same varietal names should stand for the same 
sorts in allimrts of the country. Very few fruit-growers now propa- 
gate their own trees for orchard planting; most of them are conse- 



DIVISION OF POMOLOGY. 



283 



quently dependent upon the honesty, carefulness, and competence of 
the nurserymen who supply them with youn g trees. A careful and 
thorough field investigation and comparison of types, with a view to 
selecting the best one of each of the leading varieties for propagation, 
would meet the hearty, approval of all honest nurserymen and result 
in great future benefit to the fruit-growing public. Such a work would 
properly come within the province of this division. It should include 
a close investigation and comparison of trees in regard to ^vigor and 
habit of growth, hardiness, arid productiveness, and of the fr uit in 
regard: to size, form, color, flavor, season of ripening, and: keeping 
quality. After definite conclusions are reached, nurserymen and fruit- 
growers could be notified and arrangements easily made by which they 
could secure at their own expense scions of approved strains for propa- 
gation. 

The question of how this divergence within varieties has come about 
is an interesting one. Its answer in many cases can be only a matter 
of conjecture. In the stone fruits, particularly the peach and the plum, 
it has probably often resulted from the selection of buds for propaga- 
tion from seedling trees, which, while bearing a general resemblance to 
the parent varieties, were difforent in some one or more particulars, often 
undesirable ones. In other cases it may have come from bud variation, 
a phenomenon to which are probably due most of the existing differences 
found within the varieties of the apple, though in some classes of this 
fruit, notably the Kussian importations, there are numerous reputed 
seedling varieties that so closely resemble one another that they can 
be distinguished with difficulty even by experts. 

SEEDS; PLANTS, AND SCIONS RECEIVED AND DISTRIBUTED. 

Few importations of foreign varieties for introduction have been 
made) some exchanges with foreign nurserymen and fruit-growers have 
been arranged which it is hoped will prove mutually profitable. 1 In 
this way varieties of several fruits have been secured and distributed. 
Seeds or scions of others have been furnished to the division by origi- 
nators, for distribution, so that in all about 70 fruit-producing varieties 
have been received. They have been placed with 128 experiment sta- 
tions and private growers for testing. 

For the information of the general public it is perhaps well to state 
that no general distribution of such varieties is made. In most cases 
but few plants or scions of a variety are received and these are placed 
where they can be carefully and fairly tested in a climate likely to be 
suitable for their growth usually placed with the State 

experiment stations, if such exist in the region in question, or if not, 
then with private growers there who are known to have special facili- 
ties for testing them. 

When originators desire to reserve the right to disseminate the vari- 
eties furnished , they are sen t to the experiment stations under restric- 
tions, so that the property right in the variety is retained by the origi- 
nator. In this way a general and. fair test of the variety is made 
possible previous to its introduction and sale, a plan which can hardly 
fail to protect fruit-planters against many of the evils resulting from 
the indiscriminate introduction of untried sorts. 



-V?'-.\ 7 " "■ APPLE. 

Through the kindness of Mr, Sigmund Katona, of Kecskemet, Hun- 
gary, scions of 24 varieties of the apple were received. These varieties 
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Mr. Katona regards as some of the most valuable Hungarian sorts, and 
they nave not previously been introduced to this country. They were 
distributed to 8 experiment stations and 7 individuals in 13 States and 
Territories tor propagating and testing. Though many of the scions 
were quite dry when received, it is gratifying to note that but one 
variety failed to grow. Several others made but little growth, but it is 
hoped that in a year or two it will (be possible by exchanges of scions 
to establish the "full set of varieties with each experimenter, and thus 
to come promptly to correct conclusions regarding their value for differ- 
ent regions. Besides these Hungarian apples, scions of 18 American 
varieties were sent out for testing. 

PLUM. 

Of the p>lum, scions of 8 varieties were received from Hungary and 
were sent to 3 experiment ..-stations and G individuals in 7 States. 
All l3iit one of these varieties were reported/ as alive at the close of the 
year by some of the experimenters. 

CHERRY. 

Five varieties of the cherry were received from Hungary and dis- 
tributed to G experiment stations and 5 individuals in 8 different 
States. All of these varieties are reported as living at one or another 
of the testing places. 

_ : ; •.- fig. ._ • ■- -/ 

Much confasion and uncertainty exists in the nomenclature of varie- 
ties of the tig grown in this country. Most importations hitherto made 
have been through commercial channels, and the accuracy of the nomen- 
clature of varieties thus received can not be depended upon. : To enable 
fig-growers to correct this unfortunate condition of affairs arrange- 
ments have been made with the Royal Horticultural Society of England 
to secure scions of the collection of figs in the gardens of the society 
at Ch is wick for grafting. This collection, which ..comprises about 05 
varieties of the -fig, has been made with great care and is believed to 
be the most accurately named collection in existence. It is hoped that 
by grafting these scions on bearing fig trees in California, they can be 
brought into full fruiting the second year after insertion,- and that 
prompt and accurate determinations of the identity of varieties already 
grown in this country can thus be made and the relative values of new 
ones approximately determined. 

AVOCADO. 

Seeds of Persea graUssima were received from Mexico through the 
courtesy of Mr. F. Foex, of Eddy, E". Mex., and distributed for testing 
in the Gulf States and California. They were selected from two types 
of this fruit, both of which are reported to have borne fair crops this 
year, though subjected to a temperature of about 22° F. during a severe 
storm at blooming time. They are believed to be superior in point of 
hardiness to the types of this interesting and useful species previously 
grown in the Southern States. - : 

AUSTRALIAN FRUIT AND NUT TREES. 

Through the kindness of Messrs. Pink & Cowan, of Brisbane, Aus- 
tralia, a few trees of a new variety of mandarin, a Beauty of Glen 
Eetreat," were received. This is of Australian origin and, though 
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rather small, is claimed to be the finest variety of this , -fruit grown in 
that country. 

Plants of several Australian economic and ornamental species were 
received and placed in the greenhouses in charge of the Superintendent 
of Gardens and Grounds. Among them were the following fruit and 
nut-producing species, mostly of a iropieal or semi-tropical character : 

BuRDE kin Plum (Spondias plciofjyna). — A tree bearing a fruit described as a 
somewhat globular drupe/ 1 to r.lj inches in diameter, of dark color and nice acid 
11 a v or. "Likely to prove useful under cultivation." 

Herbert River Cherry ( Antidesnia BaUachyanimi).— A Bmiill tree, bearing fruit 
of the size of large cherries, having a sharp acid flavor resembling the red currant. 

Queensland Tamarind ( Diployloitis Cunninghami). — A tall tree with large pinnate 
leaves ; fruit from half an inch to 1 inch in diameter, of delightful acid flavor. 

Candlenut (Alenrites MoUucana) .—A tree of considerable size, bearing nuts rich 
in a: palatable oil, used for various purposes in many of the islands of the Pacificv 

Queensland Nut (Macadamkt ternifolia) .—A tree sometimes 50 feet high, bearing 
a nut about 1 inch in diameter and of very delicate flavor and fine quality. This was 
introduced into California several years ago. It does not endure frost. 

MISCELLANEOUS. 

Plants of one variety each of strawberry, gooseberry, grape, hazel, 
and black walnut have been distributed; also scions of 5 varieties of the 
kaki and 4 varieties of the native persimmon. Seeds of 2 choice types 
of the papaw (Asimina triloba) and a few walnuts were also sent out. 
Among the. latter were nuts of the California walnut which were sent 
to the Gulf States to test the availabi lity of thi s species as a stock for 
Juglans regia in that region. 

PROMISING NEW PRUITS. 

The examination of new fruits sent by growers for opinions as to 
their relative merits and probable usefulness has disclosed some new 
varieties that are worthy of propagation. Descriptions of such as seem 
most promising are given below, some of them being illustrated. Many 
of the varieties described have not yet been introduced to the public 
nor offered for sale by the originators. It should be understood that 
the Department does not projmgate these varieties nor distribute them, 
except in rare instances where the originate 
for that purpose. 

This explanation seems necessary because of the numerous applica- 
tions received for varieties described or illustrated in previous reports. 

APrijE. 

Adirondack (L. Delmar Hay, West Chazy, N. Y.).-— Eouudish, conical ; regular, 
of medium size, with smooth surface, becoming glossy when rubbed; color rich yel- 
low, washed and striped with red ; dots small, straw color, slightly elevated ; cavity 
large, round, deep, flaring ; stem of medium length and thickness, slightly knobbed ; 
basin small, nearly round, very shallow, with convex sides, slightly and regularly 
ribbed and downy ; --'calyx segments rather small, meeting; eye small, closed. Skin 
thin, tough; core large, broad, heart-shaped, moderately open, clasping; seeds 
num erous, oval, plump, grayish brown ; flesh yellowish white, granni ar, rather 
dry/ tender; flavor mild subacid; quality good. Season, October to January in 
Clinton County, New York, Tree a good grower ; Tesembles Baldwin in its bearing 
habit ; hardy at its place of origin. This variety is said to have originated from 
seed of Westlield Seek-No^Further) crossed witli Hubbardston. It is a promising 
early winter apple "or northern New York and New England. 

Aroostook, synonym Aroostoolc Sunset (J. W. Dudley, Mapleton, Me, ) .—A sweet 
russet apple, originated at Castle Hilly Mey, by S. S. Stiles. In appearance the fruit 
resembles Pomme Gris, but is a better keeper. Said to keep in fine condition, 
without special care, until July. Tree hardy and an annual bearer in Aroostook 
County, 
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Babbitt, synonym W ester n Baldwin ( W. R. Laughlin, College Springs , Iowa) . — 
•01)1 ate conical, angular, large ; surface smooth, greenish white, shaded, washed and 
striped with red ; dots few, light ; cavity large, regular, deep, with gradual slope 
and russet markings ; ste in short, slender at fruit, thick at base; basin of medium 
size, regular, abrupt, furrowed; calyx segments very short, converging, slightly 
reflexed ; eye very small and closed. Skin thick, but tender; core large, wide, coni- 
cal, open, clasping; seeds few, of medium size, plump and brown; flesh yellowish 
white, fine grained, juicy, brisk subacid; quality very good, particularly for cook- 
ing. Season, winter. Tree large, a strong grower with large leaves and tough 
wood. Originated from seed of Baldwin by -Q . W. Babbitt, of Woodford County, ILL, 
about 1845. Though not a new variety this has but recently come into prominence 
as a market fruit. The tree is hardy and productive in the Central States. 

Bryant (Plate I — O, W. Bryant, Vienna, Va. ). — Roundish oblate, often oblique, 
large ; surface moderately smooth, greenish yellow, shaded and splashed with dull red 
and striped with darker red, often covered with gray; dots numerous, large, 
russet, with protruding centers ; cavity: large, regular, deep r abrupt, russeted; stem 
short, rather stout ; basin regular, very large, deep, with gradual slope, folded ; 
calyx segments wide/ short, reliesed; eye large, open. Skin thick ; core conical, 
small, closed, clasping; seeds few, of medium size, plump, brown; flesh yellow, coarse 
grained, juicy, very mild subacid; quality very good. Season, late winter in Vir- 
ginia. A very promising variety for market and dessert 

The original tree, now 75 years old, stands on Mr. Bryant's farm, near Vienna, Va., 
and is yet bearing. This variety was described in the report of the Poniologist last 
year b ut is repeated here to accomp an y th e colored plate, 

Cunningham {Cheese) (Thomas J. Garden, Gardenia, Va.).— Oblate, regular, of 
medium size ; surface smooth, greenish yellow, almost covered with different shades of 
red, washed and striped ; dots slightly russet, raised ; cavity large, angular, deep, flar- 
ing, marked with yellowish brown russet; stem short, uniform, rather stout; basin 
large, nearly round, deep, broadly flaring, regular, nearly smooth ; .calyx segments 
converging ; eye medium, closed. Skin thick, iirm; core small, oblate, slightly open, 
meeting the eye ; seeds numerous, rather large, broad; flesh yellowish, Arm, juicy; 
flavor mild subacid, very pleasant ; quality very good. Originated with Jacob 
Cunningham in Princo Edward County, Va., about 25 or 30 years ago. 
^ GardeM^ (Spring Hill Nursery Company, Gardenia, V a.),— ^Roundish, above medium 
size ; surface moderately smooth, yellow, covered with dull red and obscurely striped 
with darker red, finely russeted; dots small to large, yellow and russet, often star- 
shaped. Skin thin, core of medium size, wide, conical, open, clasping the eye; seeds 
few, of medium size, short, plump, brown; flesh yellowish, rather line-grained and 
juicy;; very mild subacid; quality very good. Tree a vigorous grower, inclined to 
head low. A seedling on the farm of C\ A, Price, of Prince Edward County, Va... 

Ilames ( J . W. Kerr, . Den ton, Md.) .—Roundish oblate, regular ^ large ; - surface 
smooth,; whitish, almost entirely covered with mottlings, splashes and stripes of 
light and dark red ; dots yellowish and brown, areolar and indented; cavity small, 
regular, shallow, with gradual slope ; stem of medium length, stout, fleshy' at both 
ends; basin of medium size, regular form, medium depth and gradual slope, corru- 
gated, leather-cracked; calyx segments short, wide, erect or slightly reflexed; eye 
small, closed . Skin thick, tough ; core of medium size, conical, closed, meeting the eye ;• 
seeds few, medium, brown; flesh yellowish, moderately fine grained; brisk subacid; 
quality good. This apple, which originated at West Point, Ga., was described by 
Do wning in the Third Appendix to the Second Revision of Fruits and Fruit Trees 
of America, but seems not to have received the attention it deserves from apple- 
growers in the southern central States. The tree is described as a vigorous grower, 
upright, making a round head with age, and an early and good bearer annually. Its 
season of ripening in Caroline County, Md., is about three weeks later than Red 
Astrachan, or about August 15. 

EentucJcy Summer . Queen (J. W. Kerr, Denton, Md.).— Roundish, truncated, large; 
very smooth, greenish white, nearly covered with splashes and stripes of dark red 
mixed with gray ; dots conspicuous, yelloAV or light gray ; cavity of medium size, 
regular form, moderate depth and gradual slope - stem short, moderately stout, with 
bracts; basin smooth, regular, of medium depth and gradual slope, downy; calyx 
segments short, wide, meeting* eye small, closed. Skin thin, tender, readily part- 
ing from the flesh; core large, wide, nearly closed, clasping the eye* seeds few, 
large, plump, light brown ; flesh whitish yellow, fine grainkl, juicy ; flavor mild 
subacid, rich; quality very good to best. Season middle of August in Caroline 
County, Md. A very promising market: and -dessert apple for late summer and early 
fall. The name is objection?ble arid needs revision. 

Knight (David Johnson, Union, S. C). — Oval, truncated, size below medium ; sur- 
face smooth, glossy, greenish yellow, washed, striped, and almost entirely covered 
with two shades of red; dots numerous, large, conspicuous, slightly raised; cavity 
medium, round, quite deep, abrupt ; stem of medium length and thickness, slightly 
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swollen -towards "the base; basin quite large, .-nearly- round, rather deep, abrupt, 
slightly ribbed and with slight bloom; calyx segments tightly closed over the small 
eye; core small, roundish, closed; seeds few, quite large, pointed, dark brown. Skin 
thick, tough ; flesh white, tinged with red; flavor very mild subacid, almost sweet ; 
quality good. Tree of vigorous gro wth. Originated in Union County, S. C, and 
keeps through the winter in that section. 

Marsh (G.'W. Walker, Friendsville, Tcmn.).— Nearly round, of medium size; sur- 
face smooth, a little angular, dull green, modified by dull red striping and clouding ; 
dots ^ gray/ numerous near apex ; cavity medium, somewhat irregular, of medium 
depth, rather abrupt slope, .marked with slight knob on one side; stem f inch long, 
uniform, rather -stout ; basin quite large, round, shallow, with a broad, saueer-like 
slope. Skin of medium thickness, firm; core small, round, slightly open at the cen- 
ter, clasping; seeds numerous, broad, shaded brown and black ; flesh greenish white, 
moderately tender, very juicy, mild subacid; quality good; season winter. Tree 
healthy, prolific; leaf large, leathery, light green above, "gray beneath; broad obo- 
vate, with deep serrations. A seedling of North Carolina Buff planted 16 years ago 
by Mr. Marsh, of It fruited at five years from planting and 

has borne every year since. - * 

Morven (Br. J, J. Black, New Castle, Del.).— Oblate, pentangular, small; surface 
smooth, glossy, pale yellow, washed, splashed and striped with crimson; dots 
large, gray ; cavity large, regular, deep ; stem short, moderately thick, with bracts ; 
basin medium in size and depth , regular ; calyx segments wide, very short, con- 
verging; eye small, partially closed. Skin thin ; core small, oblate, conical, closed, 
clasping the eye; calyx tube long; seeds short, large, dark brown ; flesh white, fine 
grained, veiw juicy; ; flavor subacid, sprightly, pleasant; quality very good to best. 
A choice dessert winter fruit supposed to be a seedling of Lady. 

Boss (William Stammer, Souths : Osborn, Wis,).— Oblate conical, of medium size- 
surface smooth, yellow, with bright blush on sunny side; dots small; cavity regu- 
lar, of medium size, deep, with regular slope and russet markings; stem very short, 
angular; basin regular, of medium size and depth, with gradual slope, folded: eve 
small, closed. Skin thin ; core large, wide, conical, closed, meeting the eye; seeds 
large, plump, brown; flesh yellowish, fine-grained; brisk subacid; quality good. 
Tree a slow grower, forming a thick, compact head ; young wood slender and wil- 
lowy* A productive variety and a long keeper. Originated in Outagamie County, 
Wis., 25 years ago. 

Scotch Med (J. Van Lindlcy, Pomona, N. C.).— Roundish oblong, of medium size; 
surface smooth, glossy; color nearly a solid red with a few russet patches; dots rus- 
set ; cavity medium, regular, deep, abrupt, marked with light russet ; stem short, 
slender; basin medium in size and depth, regular with gradual slope, marked with 
deep furrows; calyx segments long, narrow, meeting and slightly r en exed; eye 
small, closed. Skin thick, tender ; core of medium size, closed, conical, clasping 
the eye; seeds few, large, plump; flesh white, rather coarse grained and crisp ; fla- 
vor sweet and rich ; quality good. Season August, in western North Carolina, A 
choice red, sweet apple for late summer and fall. 

SMnestown, synonym Streintoivn Fippin S. Eupp & Sons, Shirernanstown, 
Pa.).— Roundish conical, medium to large; very smooth and glossy, greenish white, 
blushed with light red on the cheek; dots numerous/light; cavity medium, rather 
narrow, deep with a gradual slope and russet nettings; stem medium, slender, 
curved, brownish red ; basin large, irregular, deep, abrupt, folded; calyx segments 
quite long, converging and reflexed; eye small, nearly closed. Skin thin, tough * 
core small, closed, conical, clasping ; seeds numerous, of medium size, short, plump, 
brown; flesh whitish, rather coarse grained, firm, juicy; subacid; quality good. 
Season February and March . This variety originated near the town in Pennsylvania 
for which it was named, and is one of the most regular and prolific bearers of mar- 
ketable iru it in that section. ; 

Tnnnell (S. Tunnel], Cincinnati, Ark. ). -^Roundish oblate, above medium in size ; 
surface moderately smooth, greenish yellow, striped, shaded, and splashed with red 
and somewhat netted /with russet ; clots numerous, large, yellow, with brown cen- 
ters ; cavity large, regular, deep, with gradual slope ancf green markings ; stem long, 
slender; basin large, regular, deep, abrupt, russeted; calyx segments wide, short, 
meeting oyer the eye, which is large and partially open. Skin thick, tough ; core 
small, conical, closed, clasping the eye; seeds numerous, of medium size, plump, 
pointed, dark brown; flesh yellowish, fine grained, not very juicy; flavor sweet, 
aromatic, rich ; quality very good. Season autumn in Arkansas. A seedling in Mr. 
TunnelFs orchard, 7 or 8 years old. Treo is thrifty and has been bearing for three 
years. A delicious sweet apple. 

Venus (William Stammer, South Osborn, Wis. ).— Oblong conical, large r somewhat 
angular ; smooth, of a rich yellow color with a slight blush on the sunny side; dots 
numerous, brown ; cavity regular, of medium size, deep, abrupt, slightly marked 
with russet; basin regular, of medium size and depth and gradual slope, folded; 
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calyx se gin cuts long, pointed, reflexed j eye large, nearly closed. Skin thin ; core 
large, open, conical, clasping ; seeds numerous, small, plump, dark IjrowH ; rlesli yel- 
lowish white/ fine- grained ; flavor subacid, pleasant; quality good. A winter apple 
claimed to have originated in Outagamie County, Wis., 20 or 25 years ago. 

Wallace Mo ward {Q. H. Miller _& Son, Rome, Ga.). — Oblong, large; surface mod- 
erately smooth, greenish yellow striped with pale red ; dots russet, some of them 
indented ; cavity medium, regular, deepvwitli gradual slope and russet markings ; 
stem three-fourths of an inch long, of medium thickness; basin small, regular, of 
medium depth and gradual slope, marked with very slight folds ; calyx segments 
short, meeting over the eye, which is small and closed. Skin thick, tough ; core 
large, conical, closed, clasping ; seeds few, of medium size, plump, round, brown ; 
flesh yellowish white, fine grained, breaking; mild sub acid; quality good; season 
October. Grown from seed by Robert Boatman, near Dillon, Walker county, Ga., 
and named in bonor of Rev. Wallace Howarcl by the Atlanta Pomological Society. 

Ill iil in an (George Ruedy, Colfax, Wash.),— Oblong, angular, irregular, large ; sur- 
face uneven and ribbed, though with a smooth skin * color a dark greenish yellow, 
washed, splashed and striped with bright red; dots numerous, conspicuous, light 
colored, some with small russet centers * cavity medium, roundish, angular and 
slightly lipped, shallow, flaring; stem three-fourths of an inch long, rather stout, 
swollen at both ends; basin large, roundish, of medium depth and convex slope, 
ribbed and angular; calyx segments broad, short, reflexed above the large open 
eye. Skin thick, hard; core of medium size, conical, slightly open, meeting the 
eye; seeds numerous, small, plump, pointed, grayish brown; flesh yellowish, firm, 
granular, rather dry ; flavor mild subacid ; quality good. Season late winter and 
spring. Originated near Pine City, Wash., with a Mr. Ralls in 1875. Has borne 
regularly since 1880. 

Willamette (J. N. Scbram, Gresham, Orcg. ) . — Roundish oblate conical to oblong 
conical, irregular, ribbed ; large, smooth, oily, resembling Lowell in thisrespect ; color 
rich yellow, occasionally blushed; dots small, scattered, brown; cavity large, wide, 
deep, with gradual si ope and green markings ; stem shor t to medium, mo derately stout, 
knobbed at base and very downy; basin irregular, of medium size and depth, abrupt 
and furrowed) segments wide, long, converging and reflexed; eye medium to large, 
nearly closed. Skin thin; core large, broad, slightly open, clasping; seeds few, of 
medium size, plump, brown ; flesh yellowish white, fine grained, tender, juicy ; flavor 
subacid ; quality very good. Season early winter. A seedling from Multnomah 
County, Oreg. The original tree is 7 years old and has borne three crops. 
: Unnamed seedling - (G. W. Walker, Friendsvillo, Ten n . ) . — R oun dish oblate, of 
medium size; surface smooth, except fine leather-cracking; greenish white, washed 
and striped with two shades of red; dots yellow, some areolar; cavity medium iii 
size, regular, of medium depth and. abrupt slope, marked with slight russet] stem 
one-half inch long, of medium thickness ; basin medium, regular, shallow, with grad- 
ual slope and slight russet nettings; calyx segments short, wide, reflexed; eye . 
medium, open, Skin thick ; core of medium size, wide, conical, slightly open, clasp- 
ing the calyx tube ; seeds few, plump, gray ; flesh greenish yellow, fine grained, ten- 
der, juicy; spicy, rich, subacid; quality very good. Season winter. A seedling of 
Green Crank, probably crossed with Winesap. 

PEARS. 

Grisco (J. Wan Lin dley, Pomona, N. C.).— Roundish, below medium size; surface 
moderately smooth; greenish yellow, nearly covered with russet; dots numerous, 
light russet; basin medium, irregular, of medium depth and abrupt slope, marked 
with netted russet; calyx segments short, stout, straight ; eye small, closed; cavity 
very small, irregular, very shallow, marked with heavy russet ; stem medium, stout, 
fleshy at base. Skin thin, tough; core medium, oval, closed, meeting the eye; 
seeds few, of medium size, plump ; iiesh greenish white, line grained, juicy ; flavor 
mild subacid, almost sweet ; quality good to very good. Season September 1, in 
Guilford County, ISv G. Reported to be a seedling grown by Robert Crisco in Rich- 
mond County, N, C. It is supposed to be a seedling of Seekel ; has not blighted thus 
far in Forth Carolina. 

Magnolia (Plate n— Jennings Nursery Company, Thomasville, Ga.). — Broad to 
roundish pyriforrn; large to very large; surface smooth, yellowish russet, tinged 
with red and brown in the sun and greenish on the shady side ; clots numerous, irrcg- 
iilar, large, light russet; cavity small, nearly round, shallow; stem medium, rather 
stout; basin large, round, rather deep, regular, funnel-shaped ; calyx nearly or 
wholly deciduous; eye small, open. Skin thick, quite stiff but brittle; core coni- 
cal, quite large, closed, meeting the eye; seeds numerous, broad, pointed, large, 
nearly black ; flesh white, crisp, tender, juicy ; flavor mild subacid ; quality good, 
particularly for canning -and -preserving. Season late fall and early winter in 
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southern Georgia. Tree said to be a healthy, thrifty, dwarfish grower. Original 
tree received ill a lot of Japanese pear stocks from California in 1889. It is a prom- 
ising variety for planting in the South where a later pear than Kieffer is- desired. 

-Summer Beauty (Otto Locke, New Braunfels, Tex.).— Obscure, unequal pyriforin, 
somewhat irregular, large; surface quite uneven, yellowish green with many russet 
spots and patches and a blushed cheek ; dots numerous, russet ; stem of medium length, 
rather stout, becoming fruity toward insertion ; inserted with a lip, commonly with- 
out depression ; basin roundish, irregular, medium to large, of medium depth and 
gradual slope, marked With slight angles; calyx segments thickened at base, the 
tips sometimes dropping off before the fruit is ripe ; eye open or partially so. Skin 
rather thin/Jough; core ovate, small, slightly open, meeting the eye; seeds imper- 
fect .} : 'flesh greenish or yellowish white ; sweet, rich, slightly astringent : quality" good. 
Seasoir August in Comal County, Tex. Succeeds as a dwarf. Original tree found 
in'un old garden in New Braunieis in 1872. Trees grafted from it on quince stocks 
bore first in 1880, and have borne regularly since ; heavy crops during past 5 years. 
Tree a late bloomer. Promising for western Texas where most varieties fail. Worth 
testing further norths 

Tiffin (Philip H. Bork, Tiffin, Ohio). —Broad obovate, large ; surface smooth, green- 
ish yellow, with a few thin patches of russet, and a faint blush in the sun ; dots numer- 
ous, brown; stem of medium length, slender, uniform, curved, inserted without 
depression ; basin wide, of medium depth and gradual slope, russeted; calyx seg- 
ments wide, reflexed, eye small, open. Skin thin ; core large, oval, closed, meeting 
the eye; seeds large, plump, brown; flesh white, buttery; flavor mild, subacid; 
quality good. Season early October in Seneca County, Ohio, where it originated 
with Mr. Henry Loose, of Tiffin. 

. . ■"' •." . quince. 

Johnson (Plate ill — W. B. K. Johnson, Allentown, Pa.).: — Large, cblate conical, 
compressed at stem ; surface moderately angular, glossy, somewhat downy in depres- 
sions; color greenish yellow; dots small, numerous, green; cavity slightly com- 
pressed, nearly level, broad ; basin angular, large, abrupt, deep, with heavy angles; 
calyx segments leafy, becoming fruity at base; eye large ; core oblate conical, large, 
open; seeds numerous; flesh yellowish, comparatively tender; juicy, mild, with a 
slight aroma; quality good; ripens ten days later than Orange. Has been grown 
by Mr. J oh nson for ab o u 1 15 years . 



PEACH. 

fialsey (John A. Young, Greensboro, N. C.).— Roundish oblong, with slightly 
uneven surface; creamy white/washed and striped with differont shades of red; 
down short, persistent; cavity large, oval, deep, flaring; suture slightly depressed 
but distinctly marked, deeper towards the apex, which is minute and within the 
suture; skin moderately thick and strong; stone .medium, semicling; flesh white 
to greenish white, melting, juicy; flavor mild, sweet; quality good. Season Juno 20 
in Guilford County, N. C. ; ripening with the earliest varieties. Said to be a seedling 
of Connet, which "it much resembies, but is twenty days earlier and of deeper color. 
Originated with W. G. Balsey, of Greensboro; 

CrotMrs (T. T. Lyon, South Haven, Mich.).— Roundish, of medium size r smaoth ; 
greenish white, washed and shaded with crimson ; down short, soft ; cavity of medium 
size, regular, of medium der>th, abrupt : suture very shallow except at apex, which 
is a minute dot. Skin thin, strong ; flesh white, red at the stone, which is of medium 
size, oval, and free; texture melting, juicy ; flavor sprightly, good. Season late ; tree 
upright, spreading; flowers small; glands globose. T. V. Munson finds it to ripen 
with Ward Late in Texas and regards it as superior to that variety in that State. 

Dixie (E. Balbach, Waldo, Fla.).— Roundish, above medium size; smooth, yellow- 
ish white, with a handsome blush ; down short, persistent ; cavity medium, regular, 
deep, abrupt; basal half of suture very deep; apex small, inclined. Skin thin, 
slightly bitter ; flesh white, slightly tinged at stone, which is of medium size, oval, 
and a cling; texture firm but melting; flavor mild subacid, slightly bitter; quality 
good. Its good size and bright color may make it a good market variety in Florida. 

Garden Cling (L. T. Sanders, Plain Dealing, La.).— Roundish compressed, of medium 
size; surface quite uneven ; creamy white, with splashes of red on the shady, and 
dull red on the sunny sides; down harsh, persistent; cavity medium, oval, of 
medium depth, flaring; suture slightly sunken at base, even with the surface or 
slightly protruding toward the apex, which is very slightly sunken or protruding. 
Skin thick, tough ; flesh yellowish white, Arm, juicy, closely adhering to the medium- 
sized, smooth, plump, oval stone ; flavor sweet, sprightly ; quality good. Season 
^July 25 in Bossier County, La. : J ' 
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Bance (Golden) (T. T. Lyon, South Haven, Mick.).— Roundish, of medium size; 
smooth, velvety, greenish yellow, shaded and washed with crimson and purple; 
cavity large, wide, deep, with gradual slope and pink markings ; suture deep at base 
and apex and extending an inch beyond the latter, which is a minute dot. Skin 
thin, tenacious ; flesh yellow, red at the stone, which is small, roundish oval, and 
free ; texture melting, j uicy ;. vinous, sprightly ;■ good. Season with Crawford Early . 
Tree upright, spreading f no wers small. 

Myatt (T. T. Lyon, South Haven, Mich.).— Somewhat resembles Hale, but slightly 
earlier ; more nearly a freestone and of better quality. 

Indian Chief (L. T. " 1 ™ ' " " ^ ~ 
rather harsh £ 

.cavity large, _ _ t 

tough ; flesh yellow, streaked with red near skin and stone ; 'stone large, ovaf clin"T 
texture firm ; flavor very mild subacid, rich, good. Season in Bossier County, La„ 
August 10. ' A seedling of « Hughes I. X. L/ " It is evidently of the Spanish type. 

Keith <E. Baibaeh, Waldo, Fl a.). —Roundish oval, of medium size ; surface soft, 
velvety; greenish yellow, mottled and shaded with red; down short; cavity of 
medium size, regular, deep, abrupt ; suture deep near base, shallow towards apex; 
apex slightly protruding. Skin thick, tender, slightly bitter; flesh white, slightly 
tinged with red at the stone, which is of medium size and a plump, oval cling; 
texture of flesh tender, melting ; flavor mild, subacid, slightly bitter; quality good. 
Season early June at Waldo, Florida. A little" later than Peen-to. A seedlino- of 
Peen-to. Originated by Robert Keith, of Waldo, Florida. 0 

Mural (T. T. Lyon, South Haven, Mich.).— Roundish, bulged, of medium size; 
surface velvety, yellow, washed and mottled with red; down short, loose; cavity 
medium, regular, of medium depth and gradual slope; suture very shallow except 
at apex; apex a round point set in suture, about one-eighth of an inch below gen- 
eral surface. Skin of medium thickness, slightly bitter ; stone above medium in 
size, oval, free;- flesh yellow, slightly stained with red at stone; melting, juicy, 
vinous, sprightly ; very good. Season late, ripening with Fox Seedling. Tree spread- 
ing; flowers small; glands reniform. Originated by C. Engle, Paw Paw, Mich. 

Orange Smock (J. W. Kerr, Denton, Md.).— Roundish oval, of medium size, slightly 
unequal; light yellow, resembling Beers Smoek, splashed with some red in the sun; 
down long, abundant, persistent ; cavity medium, oval, of medium depth, quite 
abrupt; suture of medium and uniform depth ; apex small, with black tip within 
suture. Skin thick, harsh; stone quite large, broad, thick, free; flesh light yellow, 
red at stone, melting; not very juicy, tart, brisk, pleasant, good. Season Septem- 
ber 5-10 in- Caroline County, Md. Tree stocky and productive. Regarded by Mr. 
Kerr as superior to any other peach of the Smock type. 

Pear I (T.T.Xy on, South Haven, Mich.).— Size medium, resembling inform com- 
pressed specimens of Oldmixon ; surface velvety, creamy white, slightly shaded with 
crimson stripes; cavity large, regular, of medium depth and gradual slope; suture 
very shallow ; apex a brown dot in shallow suture, and about even with general sur- 
face. Skin thin T slightly bitter; stone of medium size, oval, plump, free; flesh 
white* tinged with red at the stone ; melting juicy > mild subacid ; good. Season 
about with Oldmixon. Tree spreading, productive ; flowers small ; glands reniform . 
Originated with C. Engle, Paw Paw, Mich. 

Quality (J. W. Kerr, Denton, Md.).— Roundish, above medium size; velvety; white, 
washed and splashed with crimson ; down of medium length, easily removed ; cavity 
large, regular, deep, abrupt, marked with pink ; suture very shallow, from cavity to 
apex; apex slightly protruding beyond the general surface. Skin thin, tough, with 
slight amy gdaline taste; stone above medium, oval, compressed, free; flesh creamy 
white, tinged with red at stone ; melting, jnicy, vinous, sprightly, very good. Season 
last of August in Caroline County, Md. Tree productive. Mr. Kerr regards this, 
when eaten fresh from the tree, as superior to any other variety he grows. 

Robma (Plate iv.— Dr. Thomas Taylor, Washington,. D. C. ) .—Roundish, large ; vel- 
vety, yellow, with shaded red and crimson cheek; down short, loose; cavity medium, 
regular, deep, abrupt, red; stem short, stout; suture long, from cavity to one inch 
past apex,, shallow, except at cavity and apex ; apex a double point within the suture. 
Skin thin, tenacious; stone of medium size, long, oval^ compressed, free; flesh deep 
golden yellow, tinged with red at the stone: melting. Juicy, mild subacid, vinous; 
quality best. Season late, October 1 to 10 in District of Columbia. Tree spreading, 
productive; shoots slender; glands reniform. This promising late dessert peach 
originated in the city of Washington. The original tree was produced about 6 
years ago from seed of a seedling peach grown on Capitol Hill, and has home good 
crops since it was $ years old. 

Rodger* (W. C. Rodgers, Nashville, Ark.).— Oblong, pointed, below medium in size ; 
surface slightly uneven, a little harsh from its short persistent down ; dull yellowish 
white, striped and blushed with red; cavity medium, roundish, oval, of medium 
depth and abrupt slope ; suture uniformly distinct and moderately sunken from stem 
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to point of apex and continued as a deijreasioii on the opposite side of the fruit; 
apex pyramidal, protruding. Skin quite thick and harsh; stone of medium size, 
rather long, cling; very red ; flesh dull yellowish white, with a little red at stone ; firm, 
mild and sweet when well ripened; quality good. Season middle of Not ember in 
Howard County, Ark. 

Jhmell (J. M. Russell & Son, Wymore, Nebr. ).— Round, above medium ; velvety ; 
whitish base, shaded and washed with crimson ? becoming solid crimson on sunny 
side ; down short, easily removed ; cavity large, wide, oval, deep, abrupt, marked 
with green and pink ; stem normal in length, stout; suture shallow except at apex: 
apex a smair point near the end of suture. Skin thin, tender, bitter; stone 
medium to small, oval, plump, free; flesh greenish white with yellowish veins, red 
at stone, very melting, juicy ; mild subacid, rich ; very good. Season a month later 
than Alexander, in Gage County, Nebiv Grown from a seed of Hills Chili produced 
by side of Alexander ; first crop 1893. In appearance this fruit resembles Hale, 
but the flesh is red at the stone and free. 

Stiles (Dr. E. P. Stiles, Austin, Tex.).— A medium-sized fruit resembling Elberta, 
but claimed to be three weeks earlier ; flesh reddish yellow, red at stone ; melting, 
juicy, free; quality excellent. Perhaps more highly colored and sweeter than 
Elberta, but not so firm. Season June 25 to July 5 in Travis County, Tex. Origi- 
nated from seed brought from Virginia and planted in 1866. 

Tennessee (Rev. J. G, Teter, Athens, Tenn.).— Globular, above medium; surface 
almost harsh t with short persistent down; creamy white, with a suggestion of red 
oii exposed side ; cavity regular, medium, abrupt ; suture from cavity to apex, shal- 
low except at the ends ; apex a double point even with or projecting beyond the 
general surface of the fruit. Skin thick, leathery, not bitter ; stone above medium, 
ovab cling ; flesh creamy white to the stone, firm, meaty, juicy, sweei, rich ; very good. 
Season October 20-31 in McMinn County, Tenn. This peach is of the Heath Cling 
type, Probably a few days later in season of ripening. At 3 years of age, in 1893, 
the tree bore 3 bushels of fruit. 

Toquin (T. T. Lyon, South Haven, Mich. ) .—Roundish, of medium size ; surface 
velvety, yellow, shaded with red near suture ; cavity medium, regular, of medium 
depth and gradual slope, with yellow markings; suture shallow except at apex; 
apex a round point in a circular depression. Skin thin, stone of medium size, oval, 
plump, free; flesh yellow, melting, juicy ; mild subacid ; good. Season with Old- 
mix on . Tree upright, spreading; flowers large; glands reniform. Originated with 
H. E. Harrison, Toquin, Van Buren County, Mich. 

Wo enter (William T. Woerner, New Brunswick, N. J.).— Oblong, of medium size, 
velvety ; creamy white, with a suggestion of red oh cheek ; cavity medium, regular, 
deep, abrupt ; suture shallow, with delicate red line in center ; apex a double point, 
slightly" raised above general surface of fruit. Skin thin, strong ; stone small, long 
oval, cling; flesh white to the stone, firm, sweet, rich ; very good. Season October 
20-31 in Middlesex County, N. J. Shoots stout, short-jointed, dark purplish red; 
leaf large with reniform glands . 

Wrigh t (November): (A. W. Eames, Los Angeles, Cal. ) .—Large, globular ; surface 
velvety; rich orange yellow, shaded with red; down short; cavity large, regular, 
deep, abrupt ; suture very deep and narrow at cavity, extending to the apex unci 
marked by a red line; apex a wide double point protruding about three-sixteenths 
of an inch beyond the general surface. Skin thick ; stone large, very plump, cling ; 
flesh yellow, slightly tinged with red at the stone; firm, juicy, sweet, rich, very 
good/ Season November 1-10 in Los Angeles County, Cal. ; about a month later than 
Salway in same locality. Very productive. 

Unnamed Chinese (Prof. C. S. Sargent, Jamaica Plain, Mass. ) . — Roun d to oblong 
conic, slightly unequal, compressed; size medium or below; surface smooth, almost 
free from clown ; color greenish white, sprinkled with irregular dots, which mingle 
into a faint blush on the sunny side; cavity medium, roundish, oval, of medium 
depth, with abrupt slope; suture rather deep, broad, and marked by a red line; apex 
a small protruding tip. Skin moderately thick, quite tough; flesh greenish white 
with green veins, and very slightly tinged with red at the stone, which is of medium 
size, rather long, slender, pointed, plump, free; flesh firm, juicy, somewhat fibrous ; 
subacid to sweet, with hardly a trace of noyau flavor ; quality good, better than 
many varieties now grown for market. Season September 5-15 at Arnold Arboretum. 
Tree a strong grower, vigorous, very productive and hardy. The blossom buds have 
not yet been killed by cold. Grown from seed received in 1868 at the Arnold Arbor- 
etum, from Dr. Bretschneider, who found it as a cultivated peach in the mountains 
north of Pekin, China. It is promising as a type for experimenters to use in the 
production of new, hardy varieties. 

; ;". plums, 

Golden Prune (Plate v r a.— Seth Lewelling, Milwaukee, Greg.). — Oval, compressed, 
sometimes elongated, medium to large; surface even, somewhat roughened by rus- 
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.set; color dull yellow with a light bloom; dots numerous, depressed; cavity round, 
small, shallow, abrupt ; stem short, curved, and enlarged toward the base ; suture 
shallow and rather broad from cavity to apes ; apex depressed, often cracked in 
full y ripe specimens. Skin of medium thickness ; flesh tender, amber yellow, melt- 
ing, juicy ; stone long, large, with a wing, free; quality very good, both for fresh 
use and for curing. Season early September, in Clackamas County, Oreg, Orig- 
inated by- Mr. Lew oiling from seed of Italian Prune. A very promising variety for 
prune-producing regions. The illustration was made from medium -sized specimens 
grown at Napa, Cal. 1 

Cog Golden Drop (Plate V &.— Leonard Coates, Napa, Cal,), —This well-known old 
variety is illustrated to furnish a standard of comparison for the newer varieties 
shown. It is one of the most widely grown late yellow plums and succeeds in 
almost all plum districts except the most northern ones, Where it sometimes fails to 
mature its fruit. It is valued for its productiveness and excellent quality. It 
originated in England about the beginning of the present century , The illustration 
'was made from a medium sized specimen grown at Napa, Cal. 

P«c(y?c( Slum an & Nunn, Mount Tabor, Oreg. ) . — Oblong, very large ; smooth, glossy, 
dark brownish crimson ; dots very numerous, golden ; bloom profuse, light blue ; 
cavity medium, regular/ shallow, with gradual slope; stem short, rather stout;* 
suture shallow, distinct ; apex depressed and slightly leather-cracked, Skin thick, 
tough; flesh translucent, with white veins, melting, juicy; stone medium, oval, 
shouldered, nearly free ; flavor sweet, rich, very good. Season latter half of Septem- 
ber in Multnomah County, Oreg. Tree said to be a very upright grower and a 
heavy cropper since three years old. Originated at Mount Tabor. Promising for 
use in the fresh state as well as for curing into prunes. 

Yellow Aider t, synonym Dame Aubert jaune (Plate Y c and d— T, T. Lyon, South 
Haven, Mich.).— Oval to oblong, regular, large ; smooth, glossy/ greenish yellow, 
becoming a rich golden yellow, with translucent markings ; dots numerous, small, 
green;" bloom profuse, white; cavity medium, regular, deep, abrupt; stem rather 
long, of medium thickness, curved, downy; suture marked but not deep; apex a 
russet dot within the suture. Skin thick, tender, 1 quite acid; flesh yellow,; clear, 
translucent, melting; stone large, long, oval, pointed, cling ; flavor mild, rich, almost 
6 wee t ; quali ty very good. Season September 10-15 at South Haven, Mich. Some- 
what resembles Yellow Egg, but is earlier and of better quality. Shoots stout, red on 
the sunny side ; leaf oval, pointed, large, thick, dark green. This variety and sev- 
eral others, including Yoronesh Yellow and Moldavka, were imported from Russia 
by the Iowa Agricultural /College 1 several years ago. They have fruited in Iowa for 
several years, and are valuable additions to our list of hardy plums of the damcstica 
type. Prof. J. L, Budd regards Moldavka as the best variety of this class; 

CHERRY. 

Duraceta (E. E. Goodrich, Santa Clara, Cal.).— A heart-shaped bigarreau, of above 
medium size; smooth, glossy, finely pitted; very dark purple, almost black; cavity 
large, regular, deep, smooth; stem medium, three-fourths to one and one-half inches 
long, very slender; suture deep and depression extended beyond the apex. Skin 
thin, tough; stone medium, plump, semi cling; flesh red with lighter veinings; very 
Arm and meaty ; rich, sweet, delicate; very good to best. Season July 15 to 25 at 
Santa Clara. Promising as a shipping fruit/ This variety was received from Italy 
and grafted at Santa Clara. It may be the "Pistojese" of Italy. 

lIosMns (Plate vi— C. E. Hoskins, Newherg, Oreg.), —Roundish, heart-shaped, com- 
pressed; very large; smooth, glossy, dull purplish red, faintly mottled; clots indis- 
tinct, elongated; cavity round, of medium size and depth, with convex slope; 
suture not depressed; a mere line on the surface; apex slightly depressed. Skin 
thick, rather tough, leathery; stone plump, free, medium to large; flesh shaded 
with light and dark red; very firm, sprightly, sweet; good. Season early July in 
Oregon. Promising for market and long shipment. Tree reported as of vigorous, 
upright growth, very productive; young shoots brownish green with a gray over 
color and prominent yellow dots ; leaves large, light green, ovate, coarsely dentate, 
with two large reniform glands. A see<Iling of Napoleon, originating with Mr. Hos- 
kins 15 years ago. 

GRAPE . • 

Asiire (Yitis miivalts) (J. S. Breece, Fayetteville, N. C.),— Cluster of medium 
size, cylindrical, with small shoulders, moderately compact and full; berrv round- 
ish, of medium size or smaller, adhering firmly; color black with heavy bloom; 
skin thick, slightly pulpy, with but little pigment; seeds three to four, quite large; 
flesh green, meaty, quite firm, moderately juicy ; sweet with mild and Very pleasant 
aroma; good for market or dessert. Season with Catawba. 
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Cozy ( Vitis lalrusca) ( J. S. Breece, Fay etteyille , N. C . ) .—Cluster of medium size, 
simple, very compact; berry slightly elongated, of medium size, adhering very 
firmly; surface smooth, black, with light blue bloom; skin thin, leathery, free from 
pulp, but with deep red pigment ; seeds few, large ; flesh translucent, tender, firm, 
rather dry ; mildly sweet with mild labrusca aroma ; good for dessert and for market. 
Season apparently a week earlier than Ives. Its value for general planting is less- 
ened by the fact that its blossoms are pistillate, but its earliness renders it worthy 
of testing. 

Critic (Plate yii—J/S. Breece, FayetteviBe, N. 0.).— Cluster medium, slightly shoul- 
dered, compact ; berries round, of medium size, commonly larger than Delaware but 
cprite variable ; color light, dull red with quite heavy bloom ; skin of medium thick- 
ness, rather tender, not objectionable in flavor; pulp translucent, tender, with 
abundant rich juice ; seeds few, of medium size, light brown ; flavor mild, sweet, less 
sprightly than Delaware, slightly foxy ; quality good. Season earlier than Brighton. 
Vine reported to be vigorous and less affected by mildew than most varieties. A 
seedling of Jefferson, promising for market and dessert, as a substitute for Delaware 
where that variety does not succeed. Mentioned in report of last year. 

Palmetto ( Vitis ooiirquinianu) (JJarvUi Johnson, Union, S. C.).— Resembles Herbe- 
mont very closely in form and size of cluster, also in size of berry, but is claimed to be 
distinct. In color this is a a dark garnet with heavy, light blue bloom ; flesh soft, 
juicy, sweet, aromatic, vinous. Season middle of September in Union County, S. C. ; 
two weeks later than Herbemont. 

Waddel{ Vitis aestivalis) (Dr. Edwin Waddel, Greenfield, Ohio).— Cluster of medium 
size, rather heavily shouldered, moderately compact, moderately full ; berry oval, 
medium to large, adhering firmly ; surface smooth, dark purple or black, with profuse 
blue bloom ; glossy beneath the bloom: skin thick, tender, with considerable pulpiness 
and purplo pigment; seeds few, large; flesh translucent, tender, melting, very juicy ; 
mildly sweet, rich, pleasant, with abundant bouquet and slight musky aroma ; 
good to very good for dessert, market and wine. Season September 20-30 in Highland 
County, Ohio. Vine productive and hardy ; found in the woods of Highland County, 
Ohio, about 30 years ago, by John F. Waddel and transplanted to his farm. 

Seedling formerly known as McKiiiley's Jumlo {Vitis labrusca) (J..S. McKiuley, 
Orient, Ohio). — Cluster medium to large, shouldered, moderately full, not compact; 
berry very large, nearly an inch in diameter, roundish, slightly elongated, adhering 
firmly to the stem ; surface almost black with a dull, heavy, brown bloom ; skin rather 
thin and noticeably tender, with slight reddish purple pigment; seeds 3 to 5, large, 
grayish brown; flesh yellowish green, meaty, quite firm, moderately juicy, quite 
sweet, with foxy aroma. Season middle of October in Pickaway County, Ohio. A 
very large grape of fair quality. Vine a strong grower with large leaves. 



\ IIASPBERRY. 

Ferndale (Btibus occidentalis) (W. B. X. Johnson, Allen town, Pa.).— Round oblate, 
large to very large, quite regular and smooth ; crimson black with very heavy bloom ; 
drupes large, flattened, showing suture ; seeds of medium size and hardness ; berry 
rather coarse but firm, moderately juicy ; sweet, aromatic ; very good; shipping qual- 
ity good. Season slightly earlier than Gregg. Fruit borne in rather long spicate 
clusters ; berries rather loosely attached to the receptacles. Canes reported "t o be 
very vigorous, with large, though not numerous, prickles. More productive than 
Gregg and a better benw, but perhaps less hardy. Promising for Central and East- 
ern States, From three-quarters of an acre of this Variety Mr. Johnson harvested 
in 1892, 4,368 quarts. In 1893 the crop was about 1,000 quarts less, from the same area. 

SEMITROPICAL FRUITS. 

Godbey (T. K. Godbey, Waldo, Fla.) — Very large, some singlo specimens weigh- 
ing more than a. pound ; conical, bright red., almost seedless ; quality very good. 
Season early October in Alachua County, Fla. A seedling of Hyakumo, originated 
by Mr. Godbey, who says of it : "Tree a rank grower, "of spreading habit; very 
prolific." 

: - - -: ' '/ ' orange. ■ - ;" 

Boone (Plate viii—C. A. Boone, Orlando, Fla.).-— Roundish to roundish oblate, me- 
dium to large, with very smooth skin ; oil cells small, depressed; color rather light 
orange. Peek medium to thin, to ugh; tissue thin, ; ton gh; seeds few, angular, of 
medium size ; flesh rich orange yellow, sometimes tinged with red, tender ; very juicy, 
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sprightly, sweet, with a trace of bitterness in the rag. Very early and of good 
quality ; promising as a market variety . Tree a strong, vigorous grower with large 
leaves and winged petioles. Original tree grown from seed procured in oranges 
bought from a foreign vessel in Tampa, about 36 years ago. Mentioned in report of 
Pomologist for 1892, 

WILD fruits. 

PEBSIMMON. 

This native fmit r Dlosmjros Virginian®, is so widely distributed over the southern 
portions of the United States that its very abundance has no doubt fostered that 
contempt which familiarity breeds. But notwithstanding the low esteem in which 
it has been 'held, there are indications that it will soon become a staple fruit and 
worthy of the attention of the market-grower. A wide variation in the season of 
ripening, size, and .quality of the fruit, and in the vigor and productiveness of the 
trees has been observed, which makes it a promising species for experimental work. 
Several enterprising fruit-growers have selected choice wild varieties for propaga- 
tion and a few have already marketed fruit in considerable quantities. Among the 
best varieties thus far named and introduced are the Kemper from Tennessee, Early 
Golden from Illinois (mentioned in report of the Pomologist for 1891 under the incor- 
rect name Alton), and the Marion and Golden Gem described below. 

On Plate ix, a and illustrations of the two last-named varieties will be found, 
and also of a seedless wild persimmon (c) from Ohio and an oblong wild form (d) 
from Montgomery County, Md. 

Golden Gem (Plate ix b — R. L. Martin, Borden, Ind.). — Roundish or slightly 
oblong, medium to large in size; color dark orange to red ; seeds few; flesh soft, very 
sweet and rich ; free from astringeney even if picked before fully ripe. Commences 
to ripen about the last of August and continues till October. This variety was bro light 
To notice by Mr. Logan Martin, of Borden, Ind., who found the original tree on his 
farm 35 years ago.; He has propagated from this by budding, and now has more 
; than 300 trees, including top-worked wild and young trees. growing in the nursery. 

He reports that the persimmon pays him better than any other fruit. The trees 
bear annual crops and the fruit finds ready market in Chicago and Indianapolis at 
$1 to $1.50 per 12 pint case, shipped by express. Some cases have sold as high as $2. 
Mr. Martin estimates. the yield of a well-grown tree at 15 to 25 gallons per annum 
and the average price at 75 cents per gallon. 

Marion (Plate ix a — Samuel Miller, Bluffton, Mo.).— Roundish oblate, large, dull 
red, with rather tough skin and few seeds. Quality good, though less rich than 
. some. Season October. Original tree found near Fulton, Mo., on land owned by 
Mr. J. H. Marion. Tree productive and a vigorous grower, xyith very large, thick 
leaves, ... ",-.„ ' ... : ... 

PAFAW. 

Not much has yet been done in improving this fruit by selecting desirable types 
for propagation and cultivation. Some interest has recently been manifested, how- 
ever^ and a few nurseries offe^^ for sale. It is valuable both as an orna- 
mental tree an d for its fruit. Specimens of choice varieties of this native fruit, 
Asimina trttoha, have been received from several localities. Mr. D. Snow,: of Ohico- 
pee, Mass., sent ripe specimens of medium size that were borne by a tree which he 
-""grew from seed about 35 years ago. They were of pleasant flavor and good quality, 
though less rich than fruit of the same species received from Ohio and Missouri. 

Mr. Snow states that the tree has made a vigorous growth and seems hardy in his 
location. It commenced flowering when 10 or 12 years old, but did not bear fruit 
until sevef al years later. Since then it has borne good crops, The fact that Chi co- 
pee is a considerable distance north of the range of natural distribution of this spe- 
cies gives this tree special interest to the fruit-grower. 

Mr. Henry W. Hope, of Paint, Ohio, sent specimens of the pap aw that were large 
and of very excellent quality and have the merit of ripening early. Mr. Hope 
reports a tree of this species in his neighborhood the trunk of which is 40 inches in 
eireumferenee at 1 foot from the ground, 

: • , NUTS. " 



ALMOND. 



Jordan (Charles Heath, ex-consul at Catania, Sicily).— Large, smooth, with thick, 
hard shell and a single, long, plump kernel of fine quality. Almonds of this variety 
are imported only as kernels and come to the Tinited States principally from Malaga, 
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Spam, Being mainly grown on the islands in the Mediterranean, off the coast of Spain, 
They are highly esteemed on account of their large size and pleasant flavor. They' 
sell for 8 or 10 cents more per pound than other almonds in our markets. The com- 
mercial name "Jordan" is a corruption of the French "jardin/' meaning "garden." 
An effort to grow this variety in this country is worthy of the attention of California 
almond-growers. _ 



: - CHESTNUTS. ~ - 

Pager ( J, W. Killen, Felton, Del, ).— A seedling of the Ridgely ; larger and perhaps 
better than the parent. The original tree is about 40 years old and stands on the 
farm of Mr. pager, near Wyoming/ Del. It is now being propagated by grafting. 

FeltQu(J.\V. Kill en, Felt on, Del.).— Is a large andvery sweet nut, the best in quality 
of any Japanese chestnut thus far received. It possesses those edible qualities 
which are lacking in most other chestnuts of the Japanese type. 



EUROPEAN HAZEL. 

Jones ( J. \Y. Killen, Felton, Del.).— Short, roundish,' of medium size ; quality good. 
Shrub fruitful, hardy, disposed to sprout a good deal from the root. The foliage has 
thus far been free from mildew and other diseases in Kent County, Del. 

SHAGBARK. 

: Miot {A. J. Coe, Meriden, Conn.).— Pyriform, with sides considerably corrugated; 
size medium; shell thin ; cracking qualities good, though not best; kernel plump, 
not very oily ; flavor mild and pleasant. This was the product of a grafted tree. It 
was awarded first prize on its merit as a nut, with few competitors, at the Connecti- 
cut Agricultural Society meeting ; at New Haven, December 19, 1892. 

PECAN. 

Where not otherwise specified, the varieties were sent by Arthur Brown, of Bag- 
dad, Fl a. 

Albai— Size below medium, cylindrical, with pointed apex; cracking qualities 
good; shell of medium thickness; corky shell lining thick, adhering to the kernel- 
kernel plump, light colored; quality good. 

Biloxi (W. K. Stuart, Ocean .Sprin"gB/Mis&4~ Me -^i«in-size, cylindrical, pointed at 
each end ; surface quite regular, light brown ; shell thin ; cracking .qualities medi urn ; 
kernel plump, with yellowish brown surface ; free from astringency, of good quality, 
ami keeps weir without b ecoming rancid. Introduced several years a go by W, E. 
Stuart as Mexican Paper Shell, but the name has since been changed to Biloxi. 
" Columbian (W. R. Stuart, Ocean Springs, Miss.) .--Large, cylindrical, somewhat 
compressed at the middle, rounding at the base; pointed and "somewhat four-sided 
at the crown ; shell rather heavy ; cracking qualities medium ; quality good. In size 
and form this nut closely resembles Mammoth, which was introduced in 1890 by 
Eichard Frotscher, of New Orleans, La. 

-•• ; ~ EarJif. "T exa'n .(Eonis Biediger, Idlewild, Tex.)-— Size above medium, short, cylin- 
drical, with rounded base and blunt conical crown; shell quite thick, shell lining 
thick, astringent ; cracking qualities medium ; -kernel not very plump, of mild, nutty 
flavor ; quality good. 

' --Georgia- Melon-. —Size above medium, short, rather blunt at apex; cracking quality ^ 
medium ; shell rather thick ; kernel plump, brown ; meat yellow, moderately tender, 
pleasant, good. ; : : -~ V - 

Gonzales (T. Y| Munson, DenisOn, Tex.). —Above medium size; with firm, clean 
shell ; quality excellent. Originated in Gonzales Couu ty, Tex. 

Marcom 't— Size medium, short, slightly acom-shapedf cracking qualities medium- 
shell rather thick, but very smooth inside; kernel short, very plump ; meat yellow ; 
very tender; rich; very good. 

Longfelloio,— Size medium, obloug, cylindrical, somewhat irregular, enlarging from 
base to near crown, then sharply conical to the apex; cracking qualities not first- 
class;; shell of medium thickness; kernel plump but rather thin, light-colored- 
meat White ; sweetish, rich ; good. 

Primate (W. R. Stuart, Ocean Springs, Miss.).— Of medium size, slender, rather 
long; shell thin; quality good; ripens in September, thirty days before other nuts. 

Btbera;— -Size above medium; oblong ovate; cracking qualities good; shell; thin ; 
kernel plump, light brown, free from the bitter, red, corky growth which adheres to 
the shell ; meat yellow ; tender ; with rich, delicate, pleasant flavor . 
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Turkey, Eg qualities very good; shell of me- 

dium thickness ; kernel long, plump; brownish yellow ; separates readily from the 
shell; meat yellow? a little tough* not of highest quality* 

Turkey Ecfq, Jr.— Smaller and shorter than the ahoy e ; cracking qualities medium; 
shell of medium thickness; kernel plump, light colored; tender; oily; rich; good. 

Un nctm cd wild ( H. G. Ho Age, York, 111. ) Above medium size, with qu i te -blunt ends, 
rather thick shell and good kernel; this is a promising variety for trial in the north, 
as it is the best one yet received from an v point north of the Ohio river. 

Probable hybrid (II. G. Hodge, York, Hi,).— Large and angular ; many specimens 
oh ovate, resembling some forms of Hicoria glabra, the hull and shell much like Hicoria 
ovala. though the buds and leaves are more like Hicoria sulcata. Cracking qualities 
good.' Kernel full, plump, and of superior; quality.; Worthy of propagation. Tree 
80 feet high and 2 feet in diameter. 

BLACK WALNUT. 

Gordon (R. D. Buford, Buford City, Ya.).— The largest black walnut thus far 
received at this office. Form cubical, slightly conical at each end; shell of medium 
thickness; cracking qualities good; kernel light colored, plump ; quality excel- 
lent. Tree 3 feet in diameter and 60 feet in spread of branches. Planted by John 
Gordon, a Revolutionary soldier, who located in Bedford County, Ya.^ prior to 1812. 
Many seedlings from this tree have been planted in other portions of the State,: and 
some of them are reported to bear as good nuts as the original 

Missouri (J. IL Rose, Gait, Mo.) .—Oval, compressed, of medium size, with quite 
smooth shell, which "crack's well; kernel light colored, plump; flavor pleasant, deli- 
cate, quite free from th e grossness characterizing the common black walnut ; quality 
very good-. 
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Sir : I ha ve the honor to submit herewith my annual report on the 
work of the Division of Microscopy for the year 1893. 
V r ery respectfully, 

Thomas Taylor, 

Chief. 

Hon. J. STERLING: MORTON, - • 

Secretary. 



WORK OF THE YEAR. 

EXHIBIT OF THE DIVISION AT THE WORLD'S FAIR. 

The numerous and constant demands, both by correspondence and by 
personal inquiry, for information in regard to mushrooms, including not 
only methods of cultivation but the means of identifying the various 
species found in held and forest, indicated so: widespread an interest in 
this subject that it was deemed advisable to prepare for the World's 
Columbian Exposition at Chicago aii exhibit which should illustrate, 
by models, as many of the leading genera and species of the edible and 
non-edible mushroams of the United States as could be collected. 

In conheetion with the exhibit a catalogue has been prepared, which 
describes each species represented. This undertaking necessitated a 
large amount . 'of correspondence and divisional held work, as well as a 
personal supervision of the details of the exhibit. There was also pre- 
pared ah exhibit consisting of the instruments of precision used in the 
routine work of the division, and of a series of magnifications of micro- 
photographs showing the characteristic crystallizations of animal and 
vegetable tats, Aside from this, the division was represented in the 
cotton exhibit of the United States Government by a large selection of 
types of foreign and domestic cotton^ collected for the division by the 
cotton exchanges of this country and Liverpool, England. The entire 
exhibit of the division covered a space of over 500 square feet. The 
mushroom exhibit is now installed in the museum of this Department. 

Cordial acknowledgments are due to agricultural experiment sta- 
tions and other collectors from whom liave been received specimens of 
the inushrooms of their ^ respective localities; also, to the National 
Museum for specimens of various animal fats. 

A MUSHROOM HERBARIUM. 

As an aid to the identification of species and as a means of facilitat- 
ing exchanges of specimens^ it ha^ long been desired to form a her- 
barium which should comprise such species of mushrooms as admit of 
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preservation tor that purpose; but until within the last few months the 
division has been so cramped for room as to render it impossible to 
preserve a large number of specimens for any length of time.; How- 
ever ,. several hundred plants, representing many edible and poisonous 
varieties, have been preserved partly hy drying and partly in alcohol ; 
and since the division has been installed in its present more roomy 
quarters, the nucleus of a herbarium has been formed, which is at 
present augmented by the loan, by Dr. T. A, Taylor, formerly of the 
^District of ^Columbia but now of Omaha, Nebr., of a collection consist- 
ing of several thousand dried specimens, chiefly the Hyrnenomycetes, 
in which are included most of the fleshy mushrooms; 



MICBOSCOPICAL INVESTIGATIONS. 

Microscopical investigations have been made of suspected butters, 
lard, oleomargarine, milk, olive oils, etc., as requested from time to 
time by the public. 

Samples of the teas of India, Ceylon, Russia, and Japan, and coffee 
from Oosta Rica, have been secured from the various commissioners 
from these countries at the Exposition a Chicago . These samples are 
valuable for use in contrast when examining such tea^ and coffees on 
the market as are suspected of adulteration. Samples of animal and 
seed oils of many varieties have also been obtained from Russia, Japan, 
Ceylon, Spain, Turkey, Australia, Trinidad, Liberia, Costa Rica, and 
the Argentine Republic, together with twelve samples of native olive 
oils from California. These pure oils from original sources are of special 
value, as types of reference, in pursuing the micro- chemical investiga- 
tion of the adulterations of the medicinal and food fats, already success- 
fully inaugurated in this division. 

INVESTiGATION OF THE COTTON STAPLE OF THE UNITED STATES.- 

For the purpose of conducting an investigation ef the cotton staple 
of the United States the division has been furnished with 141 samples 
of cotton from reliable sources, principally from experts connected with 
the cotton exchanges of New Orleans, Texas, Savannah^ and Liverpool, 
England. The samples from Liverpool represent all the more impor- 
tant cotton-growing countries exclusive of the United States. Nearly 
3,000 measurements have been taken, averaging generally 20 to the 
sample, giving the maximum, minimum, and mean leu gth of the fibers 
of the sample..-. 



MEASUREMENT OF COTTON FIBERS. 

Each individual hair of cotton seed is known commercially as a cot- 
ton fiber. As seen under the microscope each such hair has a blunt 
point, the natural termination of the fibeiy differing from its opposite 
extremity, which shows the fracture occasioned in picking and ginning. 
We proceed to measure by first mixing and pulling apart loosely a few 
ounces of cotton, drawing out of this at random one fiber and placing 
it upon a glass slide previously moistened with a little weak gum water. 
The fiber is then gently and careftilly smoothed with a camel's hair 
pencil and the fingers until straight. This is accomplished under a 
dissecting microscope with low powers. 

When straightened, the fiber is viewed with the compound microscope^ 
using a magnifying power of about 400 diameters, in order to ascertain 
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whether its natural point is present. If wanting, which is exceptional, 
the fiber is discarded. A glass micrometer inches long, divided into 
thirty-secondths of an inch, the lines ruled so as to be visible through 
the glass, is then placed over the slide holding the fiber, and its length 
ascertained by close and careful inspection. It will be seen in the 
abova explanation that only fibers which show a terminal point are 
measured; This criterion for measurement was adopted after testing 
the results upon individual fibers of the method in use among cotton 
experts. They have a rough method of determining the length of the 
fiber in a given sample, viz, by taking a bunch of the cotton firmly 
between the thumbs and fore fingers; of both hands and pulling it apart 
with great force, passing layer over "layer ; - repeatedly until the fibers are 
fairly even. The sample is then laid on the coat sleeve for convenience 
and its length taken with a pocket rule. This hasty method results in 
a breakage of about 50 per cent of the individual fibers, the microsome 
showing that after the violent process described about that proportion: 
exhibit fracture at both ends, whereas the fiber as delivered from the 
gin ordinarily, as has been shown, shows fracture at but one end, espe- 
cially where the roller gin is employed. 

The method adopted is to aseertain, first, that the fiber is a proper 
subject for measurement, and then to take the average length of a given 
number of fibers in each sample. The number of linear measurements 
having been made, the next step is to ascertain the width, twist, elas- 
ticity, and tensile strength. The names of growers and measurements _ 
of samples thus far examined are withheld, lest injustice should be done 
other cotton-planters whose samples have not yet been measured. It 
is the purpose to compare the staple of this country with that of foreign 
countries, noting what chan ges, if any, occur in cotton; raised from _ 
American seed on foreign soil, especially as regards Sea Island staple, 
observing also whether Egyptian seed grown in this country produces 
a staple of similar grade to that produced in Egypt. 

The prosecution of this investigation of cotton staple will constitute 
an important feature of the divisional work of the year 181)1. The 
measurements of cotton already effected are but a small proportion of 
the work to be done. 

FOUR EDIBLE MUSHROOMS. 

BUSSULA VIRESCEJWS Fr. 
(Edible.) 

A considerable number of this species were collected in Prince 
George County, Mcl., during the months of June and July. Our 
experience as regards color, structure, and habitat of this mushroom 
agrees with that of Prof, Peck, who describes it under the name of 
Miisstila virescens 1 Fr., as follows : 

According to the description of this species, the margin of the pileus should be 
even, but specimens occur sometimes in which the margin is wholly or partly striate. 
The number of forked and intermediate lamella? is also variable^ and the " warts" 
are sometimes pale brown instead of green. The color of the pileus is generally 
.'.'grayish green, but is frequently tinged with yellow. 

The term >• warts" used in this connection refers merely to the patches 
resulting iron! the splitting or breaking of the epidermis of the cap, 
and not to such excrescences, called " warts," as are commonly observed 
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on the cap of Amanita muscarine, for example, which are portions of 
tire volva. A trial cultivation of tiliis^species is recommeiicled. It has 
been found growing in Maryland froni June to November, but hitherto 
seems to have attracted but little attention in this country as an edible 
species, although highly esteemed in Europe, and according to some 
authorities susceptible of cultivation. The peasants in the neighbor- 
hood of Milan are in the habit of toasting these mushrooms over, wood 
embers, eating them, afterwards with a little salt. The light green 
color of the top, resembling the pigment u terre verte," inay have caused 
some distrust as to the edibility of this species, but special attention is 
called to it as one of the most desirable mushrooms we have for food, 

Explanation of Plate I. 

Plate i exhibits four views of this mushroom drawn and colored from nature. 
Fig. % the immature plant ; Fig. -2. , advanced stage of growth, cap expanded or 
plane ; Fig. 3, section showing the unequal length of the gills and manner of their 
attachment to the stem ; Fig. 4, surface view of the pileus, showing a slightly umbili- 
cate tendency in maturity and the epidermis split in characteristic irregular patches ; 
Fig. 5; spores white. 



GOPRINUS COMATUS Fr. 
(Edible.) 

This species, Coprimis comatus, is found in abundance in the United 
States, in rich soil, usually in the fall mouths. It was offered for sale 
for the first time during the present season in Center Market, Wash- 
ington, D* (X, bringing 25 cents per pound. This species is highly 
esteemed, especially for catchups, for which it is largely used in Eng- 
land when there happens to be a dearth of Agaricus arvensis, or the 
"horse" mushroom. Prof. Peck describes our American species thus : 

Pileus thin, cylindrical, then e amp anuiate /rough, with broad, rather distant, fibrous 
scales, whitish, margin soon discolored, re volute and lacerated; lamelhe linear, 
crowded, free, white, then pink, finally black; stipe nearly equal, fibrillose, hollow, 
annulate, the annul us or ring movable ; the cavity of the stem containing a gossa- 
mer-like web. 

Explanation of Plate II. 

Plate ii represents a fragile and perishable species, the gills of which soon dis- 
solve into an inky fluid, by which feature the genus is readily identified. In the 
plate Fig, 1 shows the very young plant ; Fig. 2, stage of growth in which the cap 
begins to expand, exposing the tender pink of the gills; Fig. 3, mature plant, bell- 
shaped and " maned," with movable ring detached from the pileus, and with stem 
Unequal and rooting; Fig\ 4, section a! view, showing hollow stem, thin cap, and 
broad, free, linear gill ; Fig. 5, spores black. 

Maeasmius oeeides Fr. "Fairy Ring Mushroom," 



(Edible.) 

This mushroom, found in hedges and orchards from May to October, 
belongs to a noii-putreseent genus and dries readily. The cap of 
Mwamiius oreades is of a pale ocherotLS tint, shaded sometimes with 
rufoiis or reddish brown. Stem and gills are of the same color. 

This species is described by Pro£ Peck as follows : 

Pileus fleshy, firm, smooth, convex, then expanded, often irregular and broadly 
snbumbonate, watery, fulvous when moist, whitish or cream-colored when dry; 
lamella?, broad, distant, free, w hitish or cream-colored; stipe equal, smooth, solid, 
sometimes rooting. I have never seen it forming a complete ring, but it often forms 
apart of one. 
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L. Krieger. Plnx avil co lit* phiua. 

RUSSULA VIRESCENS, FR.(EDIBLE) 
The Verdetta. from Nature. 
Collected in the Oistrict of Columbia. 
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L.Krieger. PJnx. avu co.ljtk. phua 

COPRINUS COMATUS Fr.(EdIBLE) 
The Maned Mush room. From Nature. 
Collected in the District of Columbia. 




L.K. after Gillet. avic co.lith.pmiia. 

Marasmius oreades Fr.( Edible) 

The Fairy Ring Mushroom. 
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A. (HYPHOLOMA) SUBLATERITIUS Schaeff. 
Edible. Collected in the State of Maryland. 
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Explanation ox Plate III. 

In Plate in Fig. 1 represents an immatilro - plant ; Fig. 2, cap expanding with growth ; 
Fig. 3, cap further expanded, and slightly umionate ; Fig. 4, mature specimen, cap plane 
or fully expanded, margin irregular and smooth, stem equal, smooth/ and ringless ; 
Eig.5, section showing gills broad 5 free, ventricose, unequal, and flesh white ; Fig. 6, 
spores white. 

AcxArictjs (Hypholoma) sublateritius Schaenv 

/(Edible.) 

Some of the older authors deemed tMs a poisonous mushroom, but it 
has been frequently eaten by the writer; and others in quantity without 
bad effects, This species is very plentiful in Prince George County, 
Md,, where a stump measuring from 3 to 4 feet in height literally cov- 
ered with these mushrooms was recently observed. They grow in pine 
and oak woods in groups of 50 or more, and are generally found on rot- 
ting tree stumps. 

: Explanation of Plate IV. 

This plate represents a group of wild, edible mushrooms, found in great abundance 
in the fall of the year and even as late as January, frequently in such dense clusters 
that only their caps can he observed. • 

The cap of Jf/aricus siiblateritius is of a brick-red color, with edges pale straw. 
Gills, at first a dirty white, turning in advanced age to a dark olive green. The stem 
tapers downward, and within an inch of its attachment to the cap is of a very light ' 
straw color. Towards the root it is covered with patchesand lines of burnt "sienna 
color. Uncooked it has sometimes a slightly bitter taste, which disappears" when 
it is stewed with butter, pepper, and salt. 

CRYSTALLIZATIONS OP SEED-OIL PATS AND ANIMAL FATS, 

Recent investigations demonstrate that the crystalline forms of the 
animaFand vegetable fats differ materially. To illustrate this in some , 
degree, two plates of vegetable fats are submitted in contrast 'with one 
plate of animal fats. To obtain crystals of the fatty glycerides of ani- . 
mal fats, the melted fat should cool gradually for about ten hours in a 
temperature of about 65° F., in order to get the fully developed crys- 
tallization. The fat of plants will crystallize within as many minutes. 

OHAULMue-RA -FAT (extracted from the seeds of Gynocardia odorata 

R. Br.). 

For the purpose of securing interesting and beautiful groupings of 
the crystals of seed fats, the method here outlined must be strictly fol- 
lowed] otherwise, some of the ■ '-forms illustrated can not be obtained. 
The solid fat used in the production of the crystals seen in Plate v, Fig. 1, 
was secured from the oil of chaulmiigra seed. (For further information 
concerning the ^ mediciii ah properties of this seed oil see No. 29 of the 
Imperial Institute "/Series, published l)y the Indian department of reve- 
nue and agriculture.) In preparing chaulniugr a fat for micro-photogra- 
phy put a small portion of it oil a microscopical slide, placing over it 
a glass cover such as is used in general mounting. Heat the slide over 
a spirit lamp until the fat melts— do not overheat— and alio w it. to cool 
in a temperature of about G0° F. Within a few minutes the mount will 
appear white^ owing to the crystallization of the fat. The slide is now 
ready for observation under the microscope. The same slide may be 
reheated and allowed to cool, "'givin^Bipaila^resrilts. Although various 
cry stallizat ions of thifr int are obtained f all exhibit sameness of miniitke 
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of crystallization. It is found that heating ehaulmugra fat to the fuming 
point causes, it would seem, a dissipation of some volatile glyceride ? 
thereby changing the crystallization; therefore, this fat should not be 
submitted to fuming heat, as is ih& method with the animal fats. 

eOCOANTTT OIL. 

Plate v j Tig. 2, represents an oil from Colombo^ 0 eylon , derived from the 
seeds of a species of palm known botanical ly as Gocos mieifera. The oil 
which is obtained from the seeds, either by hot pressure or by boiling 
the seeds in water, is of a butyraceous consistency, white, and of rather 
a peculiar odor. The extensive " geographical distribution of this tree 
is accounted for by the fact of the tree growing in such close proximity 
to the sea that the ripe fruit, falling on the beach, is washed away by 
the waves and afterwards cast upon distant shores, where it readily 
vegetates. It has been said that in this way the coral islands have 
become covered with these palms. It is also worthy of remark that the 
triangular form of the fruit facilitates its progress through the waves. 

CAEAPA, OR u CRAB " OIL FAT. 

Carapa or ~ Ci crab" oil is expressed from the seeds of a tree native to 
/tropical America, the West Indies, and Guinea. Plate vi, Tig. 1, repre- 
sents the crystallizations peculiar to u crab ?> oil fat. The sample of oil 
from which the fat was extracted for ' the illustration came from the 
island of Trinidad. The oil is suitable for illuminating purposes s and, 
it is said, is also used by the natives of tropical regions to anoint the 
hair. In cool temperatures this oil hardens into a solid fat. Botani- 
cally, the tree from which this oil is obtained is known as Garapa gui- 
anensis Aub. 



"palm-oil" fat. 



Plate vi, Tig. 2, represents the crystallized fat of - u palm oil," obtained , 
from the seeds of a species of palm tree native to western tropical 
Africa, E lais gtiineemis. The sample was received directly from Liberia, 
on the coast of Africa. 

ANIMAL FATS. 

Plate yii represents six animal fats, including one view of human fat. 
Tig. 1 represents the crystallization of cow ? s-butter fat. This smooth, 
rounded form is very frequently met with in testing butter of the Short- 
horn breed of cows. Tig. 2 represents the forms very frequently 
observed in butter from the Jersey breed; the crystallizations gener- 
ally exhibit an uneven outline. Tig. 4 shows the crystallizations of a 
butter from, a cross-breed of Jersey and Shorthorn; Tig. 3 ? musk- 
rat-fat crystals ; Tig, 5, humah-fat crystals; Fig. 6, fat crystals of a 
monkey which died of consumption. Several fats of this tribe received 
from the /National Museum, recently tested, including the fat of an 
ourang-outang, yielded the same characteristic crystals (stearin). 
It has been found that stearin is a less soluble fat than palmitin, hence 
it seems probable that palmitin is more readily absorbed at a high tem- 
perature of the bloody than stearin. {-See-Fig. 6.) 
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Plate V 



Chaulmugra Fat Crystals. 




Cocoa-Nut Fat Crystals. 




Helioltfhn^ravure. 



The Drcutt Co. Chtca^a. 
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Plate VI 



Carapa Fat Crystals. 




Palm Fat Crystals. 




Helialifho^ravurB. 



Tht Orcutt Co. Chicago. 
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Plate VII 
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Sir : I have the /honor to submit my eighth annual report upon the 
work of the Division of Forestry, mclttding also a presentation of the 
methods of German forest management as illustrated at the World's 
Fair. ■ - 

Yery respect fully 7 

B. E.. Fernow, 

Chief. 

Bon, J. SiKKLiNa Morton, 

Secretary. 



WORK OP THE YEAR, 
OFFICE WORK. 

■ The increase" in the correspondence of this division, in answer to 
inquiries for information on general and specific subjects, as noted in 
former reports, has continued during the presen t year. The demands 
thus made on the time of the writer and of the office for c e in gen oral 
can of course be met only by neglect in other directions, namely, the 
pursuit of special lines of investigation and the preparation for; publi- 
cation, of such material as has accumulated. Hence many reports and 
bulletins, tlie pnblication of which has been contemplated and promised 
iom year to year, still await the editorial hand to fit them ibr publi- 
cation. The delay in this latter respect may not always be considered 
detrimental, since with new information added in the course of time 
the reports can be made more complete and satisfactory, but it is 
annoying sometimes,, when information asked tor exists on file in manu- 
script and can be furnished only by typewritten copy, absorbing much 
time of the clerical force. The needy alluded to in the last report, of an 
mcreased office force in the direction of experts who can give advice 
in technical matters and are,/ in addition, endowed with, a sense of that 
literary perspective which renders them fit for editorial work, still 
exists and in an increased degree. 

TIMBER INVESTIGATIONS. 

The major part of the funds of the division has been devoted, the 
same as last year, to tbe timber investigations^ for which an increased 
appropriation had been granted, and wbich have continued to present 
the most practical and useful work for the division to undertake. 

The first results of the investigations have been made public in a 
progress report, being Bulletin B, or Part n of the series which is to 
be continued -under the caption of u Timber Physics." It comprises 
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some of the results of mechanical tests on longleaf pine, and also of 
chemical analyses and other inquiries designed to determine the influ- 
ence of turpentine orcharding on tlie timber of that species. While 
these results are of interest and conclusive as far as fixing the range 
of strength of the species, establishing beyond doubt the influence of 
the degree of seasoning as well as that of specific weight on strength, 
determining also beyond question the absence of influence on strength 
of the heartwood due to bleeding, in other directions they must be 
taken only as indications by no means definitive, and the discussion of 
the results is only tentative and an earnest of what is to follow when 
the data can be more carefully correlated, 

In work so comprehensi vely plann ed and carried on with such a 
small force, the accumulation of data alone necessarily occupies the 
Ion gest time, and gen erali zati'ons from the same must be delayed rather 
than hastened, lest the mistakes of the past which it is proposed to cor- 
rect be thereby- repeated. The main result of this year's work, then ? 
resumed after several months' discontiniiance for lack of funds, has 
been the accumulation of additional data on the pines of the South, 
There have now been collected and in part tested and examined alto- 
gether 370 trees, from 16 different stations. Of these, 24c are Northern 
pines, 65 oaks of 7 different species, 23 bald cypress, and the balance 
of 258 belongs to the four important Southern pines (longleaf, short- 
leaf, loblolly, and Cuban), with collections from Arkansas, Texas, Lou- 
isiana, Alabama, Georgia, and South Carolina ; the longleaf pine receiv- 
ing the lion's share, wiO 117 trees, from 9 stations and 10 different 
sites, 

v Thanks are again due to the various railroad companies, whose gene- 
rosity in transporting test material free of charge has made it possible 
to handle much larger amounts than our funds would otherwise have 
permitted. Especially are we under obligation to the management of 
the Louisville and : Nashville ■ Railroad, over whose lines nearly all 
material collected enters St. Louis. Not less , generous support has 
been given by the East Tennessee, Virginia and Georgia Railroad 
Company from the East, while the Iron Mountain and Southern Paeific 
roads kindly furnished the transportation from the Southwest. 

The results of physical examinations of the longleaf pine for 43 trees 
from four sites have been compiled by Mr. Roth and will be ready for pub- 
lication shortly. The principal points of interest brought out so far 
may be summarized as follows: 

The rate of growth in height of this pine (P. palustris) is similar to 
that of the white pine (P. Strobus); it is greatest between the fifteenth 
and fiftieth year; the height of the ordinary merchantable trunk, 60 
to 70 feet, is usually attained at or before the age of 60 to 70 years, 
while 00 to 10D feet may be regarded as a fair average height for this 
species. The rate of growth in volume of the timber is fairly constant 
after the age of 60 to 70 years, but of course the increase in cliameter 
becomes correspondingly slower with: age, so that old trees add but 
about one-half as much to their diameter each year as do trees of 125 years 
and less— an observation of economic value to the operators of large 
tracts of pine lands. From these and other considerations it appears 
that the species may possibly be managed with an average rotation of 
about 100 years, producing then the largest amount of good milling 
timber j)er acre, while for heavier timber the rotation would have to be 
extended to 160 years. 

It also appears from numerous determinations, measurements, and 
tests that the position of the European foresters in maintaining as a 
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general law that coniferous wood of slow growth is better than that of 
rapid development does not a^ply- "to this species. It also appears 
that the wood produced by young trees, 50 to 100 years old, is of better 
quality than that laid on old, much excel- 

ling it in its specific weight and consequently in its strength and resis- 
tance. '.: : : . 

In selecting lumber of this kind for particular purposes the proportions 
(or relative width) of dark brown bands of summer wood marking the outer * 
part of the yearly rings will be found the safest criterion for the 
specific weight and the strength of both the sap and heart wood, so 
that, with the exception of so-called " light wood/ 7 the weight and 
strength of seasoned wood varies with the color effect, the wood of 
the lightest color being also lightest in weight and inferior in strength. 
In the same way the wood in the interior of an old tree is heavier and 
stronger than that near the periphery. The wood of any given period 
of years decreases in weight upward, so that the wood of the upper logs 
oi the same period of growth is lighter and furnishes less durable and 
weaker material as was indicated in published results of the preliminary 
examinations. Water forms about 18 to 20 per cent of the weight in 
the fresh heartwood and 45 to 50 per cent of the sapwood. It appears 
to be more abundant in the sapwood of old than that of young trees and 
also more abundant in the sapwood of the upper parts of the trunk 
than of the lower. 

The shrinking and swelling of this wood in drying or in soaking is 
found to be greater in the sapwood than in the heartwood, greater in 
heavy than in light wood. The average values, from which there are 
many slight exceptions, indicate that the shrinkage as a per cent of 
the fresh volunae is^— 

In heartwood about 15 per cent of specific gravity X 100, in sapwood about 20 per 
; cent of specific gravity X 100 ; i. e., if the specific gravity of a piece of heartwood is 
0.60, the shrinkage per cent may be placed at 15 per cent of 60 = 9 per cent, and if the 
piece were sapwood; its shmkage per cent would be 20 per cent of 60 = 12 per cent. 

These generalizations seem warranted by the results of experiments 
on carefully prepared pieces measured with caliper, and also determina- 
tions on microscopic sections, which latter especially leave no doubt as 
to the influence of weight— amount of substance in a given volume— on 
the shrinkage of the tissue, notwithstanding the contrary opinions: 
expressed, even of late. , and by such Acknowledged authority as Dr. 
Kdrdlinger and others. 

This timber-investigation work has met with the highest apprecia- 
tion and praise, not only from those concerned in its results, from the 
domestic technical press, and from a special committee of the jury of 
awards at the e World's Fair, but also by the reviewers of the same in 
foreign technical journals, one of whom, himself in charge of similar 
work for the Prussian Government, uses the following language in the 
leading forestry journal (Danckelman's Zeitschrift, 1893, p. 536) : 

This plan of work is as remarkable for its scope as for consistent pursuit of an 
eminently practical result. Although Germany has accomplished a great deal in 
some directions of this field, especially in investigating the laws of growth and wood 
structure, we are yet far from having such a comprehensive and indispensable knowl- 
edge even of our most important timbers. We must admit, with a certain sense of 
humiliation, that the Americans show us what it is we really ought to know, and 
that they have already by far surpassed us in the elaborate organization for these 
investigations. 

Nevertheless, it has become apparent that in the practical execution 
of the plan there are discrepancies which necessitate some changes 
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in methods. The local separation In three different places of the test 
work, the physical examination, and the direction, which occasioned 
friction, delay, and lack of mobility, has in part been remedied by the 
transfer of Mr. Both to Washington, where, however, only temporary 
and insufficient facilities for the physical laboratory can yet be secured. 

The growing collection of study material, unique in the world, is too 
valuable to be left, as now, in a w T ooden shed, liable to conflagration at 
- any time; nor are the accommodations and facilities available for the 
work sufficient or suitable. These disadvantages shouidbe removed as 
soon as possible. It has also become apparent that a more careful divis- 
ion of the test work will have to be made into what might be called whole- 
sale or commercial testing and testingfor the finer correlations, especially 
between structure and qualities. This last necessitates a careful sub- 
division of the test material according to.- judgment in each case, which 
can not be reduced to strict rule. Hence, at least part of the testing 
will finally have to be done under the immediate control and personal 
supervision of the investigator of the physical properties here at Wash- 
ington. This is the more desirable when certain special minor inves- 
tigations are to be instituted from time to time as called for, Of such 
investigations the following have been continued, begun, or planned 
during the year : 

CIIEMCAL ANALYSES OF WOODS. 

In continuance of the work on the influence of bleeding for turpen- 
tine there have been made, under the direction of the Chemist of the 
Department, some 1,000 analyses of bled and unbled timber to verify 
the conclusions already reached, with results which leave no doubt 
as to the correctness of the former deductions. The material used 
for these analyses having been from collections that had been exposed 
to the air for a length of time, hence losing by evaporation unknown 
quantities of resinous matter, a new/series of experiments has been 
instituted to determine the actual amounts and behavior of resins in 
the living tree, thereby furnishing data not only for a b etter knowl- 
edge of the physiology of resins, but also indications for a more rational 
method of turpentine orcharding. 

The work on tannins has also had further attention. Tha opportunity 
afibrded by the World's Fair of becoming acquainted with the tanning 
value of many materials/ hitherto not at all ^ or little known to the trade, 
led to the making of analyses of such materials exhibited. Some 70 
materials— barks and woods— mostly from South America, were col- 
lected and in part analyzed. Materials of domestic origin have also 
been collected and are awaiting, investigation. 

There has of late years come about a change of methods in the con- 
struction of large storage houses, mills, etc., wood being substituted for 
iron or steel girders, because of the experience that the latter are more 
apt to lead to total loss of the building by fire than when wood, stone, 
or brick is used ; the heat bending the metal beams out of shape, thereby 
occasioning a collapse, while burning wooden beams will remain in shape 
until their carrying power is destroyed. It is, of course, desirable in 
such structures to employ such kinds of wood as most resist destruction 
hy lire, combining with this quality the necessary strength and the 
existence of available quantities and sizes. There have never, so far as 
we know, been any systematic experiments made to determine the rela- 
tive inflammability and combustibility of various timbers; hence an 
investigation of these questions, appearing of considerable practical 
importance, has been planned and will presently be carried out. 
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Investigations into shrinkage and swelling, and into the effect of 
different modes of seasoning, are also in progress. 

TREE MEASUREMENTS AND ACRE- YIELD DETERMINATIONS, 

In addition to these laboratory in vestigations there has been begun 
a line of field work which branches over into the field of forest biology. 
This is a series of tree measurements and acre-yield determinations, 
which are to serve the purpose of ascertaining the rate of growth of 
various ." timber's under various conditions at various ages. This inves- 
tigation is carried on in connection with the collection of test material in 
the forest, and supplemented by measurements on the test material itself 
at the laboratory. Besides on the pines of the South, such measure- 
ments have been begun on the spruce and white pine in Maine, where 
the division was fortunate enough to find a competent man available 
fov the work in Mr. Austin Gary. 

Cooperation with the -New York State forest commission in this line 
of investigations has been initiated, and it is hoped that further coop- 
eration in other localities can be obtained, in order to cover as much 
territory as possible. 

Without the knowledge obtained in this manner we shall never be 
able to discuss tbrestal opemtions intelligently, least of all the ques- 
tion of profitableness of forest management, which can be answered 
only when knowing the productive capacity of the various species 
under different conditions. 

Since some of the readers of this report may desire to make measure- 
ments of this kind for their own sake, or for the benefit of this division 
and / forestry knowledge in general, the schedules used in the work, 
which have; proved practical in the woods, are subjoined on the follow- 
ing pages. Blank schedules can be furnished by this ofS.ce on appli- 
cation. 

BOTANICAL WORK. 



The botanist of the division was principally occupied with prepara- 
tion and installation of exhibits for the World's Fair, and spent most 
of the time, while the Exposition lasted, in charge of the exhibit. The 
herbarium of the division has grown during the year by an addition of 
500 specimens, and without any specific expenditure is gradually 
becoming valuable in the matter of series of material for comparative 
study of climatic influences in native and exotic forest trees. He has 
also prepared the material for and supervised the artists who are work- 
ing on the plates which are to illustrate the monographs of timber trees 
so often promised and so long delayed in publication. It is hoped that 
they can be published, now much amplified, during the year. 

The manuscript of the elaborate account of the endemic and exotic 
arborescent flora found in the District of Columbia, especially in the 
parks of the city of Washington, which was undertaken with assist- 
ance of funds from the National Museum, has in part been revised and 
is also to be published soon. 

The revision of the nomenclature of North American trees, also com- 
pleted in manuscript, still requires the attention of the botanist for 
eventual changes as new knowledge comes to light. It has been 
thought best to delay the publication until the need of possible changes 
grows less and a more settled policy as to the rules of nomenclature to 
be followed has been adopted by botanists. To turn this delay into 
an advantage it is proposed to add to the synonymy descriptive matter, 
which will make the publication more widely useful. 
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feet, 13. M. 


1, 000 

















opmont. 


Large, 
- open 
crown. 
















»{^X b !- 8 :::::::: 


1,000 
















Maple. - 


4Ji U.111UC1 Ul VL CCo - - - - - • - - - 


















Diameter and height of 
timber. 


















Merchantable lumber, 
feet, B, M. 


















Crown and bole devel- 
opment. 
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UBING ACHE-YIELD. : . 



Site a. 



14-18 in ekes. 


10-14 Inches. 


6-10 inches. 


3-6 inches. 


Under 3 inches. 


Item arks, 


Over 


Under 


Over 


Under 


Over 


Under 


Over 


Under 


Over 


Under 


Totals, numbers, 
and mass. 


80 feet. 


80 feet. 


60 feet. 


40 feet. 


20 feet. 














mi ill 


III 


























m in 
























• 










Clustered, but - 
full crown. 




Dense, 

well 
limbed. - 














8 


3 




IS 


41 

10,750 feet 
















III 




MM 

nil 


There is also a 
cluster of small 
balsams, 11 in 
number, about 
3 inches diame- 
ter, by 12-15 fett 
height. 




































— 


















Small, 
straight. 


Light, 
straight. 














3 




4 


10 

1,000 feet. 












III 








rtui 






















































Thin 

crown;; 
slender. 








Quite 
thin, 
slender. 












3 








6 


9 
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Biological Investigations, 



[Blank to 1)6 filled by collector.] 

Name: of species — . — Locality — • — - . — . 

Tree no. — — Position: Crown free; partly free ; crowded; Surrounding species: - 



Dimensions. 



Total height-....,..-.. 

."Length of timber ...... 

Length of crown . ... . . . 

Length of leader for 
the last five years . . . 



Feet..-. 



Inches. 



Jescription. 



The neighboring trees are. 



and stand feet 

away respectively. - 

The timber of the tree is sound; 
defective; straight; crooked; wind- 
shaken- clear; knotty. 



Cross 
. sec-, 
tion. 



Height 
of sec- 
tion 
from 
ground, 
feet. 



No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

" 10 
■■" 11 
: 12 



Diame- 
ter of 
sec- 
tions, 
centi- 
meters 



Distance (in millimeters) 
from periphery to the 
limit of Groups Xo— 



1 2 3 4 5 6 7 8 



Width, 
milli- 
meters 



Sap-wood. 



Istim. 
ber of 
rings. 



Thick 
ness of 
hark, 
milli- 
me- 
ters. 



Total 
number 
of rings 
on sec 

tion. 



Diameter 
at- 



feet. 

4 
8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 
■ 52 
56 
: 60 
64 



Inches. 



Note .—For measurement of ring-growth across section metric measure is used to avoid fractions . 
Naine of collector : ■— — - - — - — 



Beduced results. 
[Not to be filled out by collector.] 



Ago of tree. 


Height from the 
ground. 




Hei 


gHt. 


In the — 


Years. 


Feet. 


Inches. 




Feet. 


Inches. 


Tear. 














10 
20 








Here paste the graphic 
description. 






30 
. 40 
50 
60 
70 
80 
90 
100 
120 
1*0 
140 



INSTIiTJCTIOKS. 



Number trees measured in same camp and conditions consecutively ; underscore 
descriptive words where given, whether standing free or crowded, or note briefly 
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other con diti ons of position and give surrounding species. Use 4-foot rule and 
gauge. In all c as es T if possible, take two measurements of diameter at right angles 
and note average. . . 

(1) Make notes as to crown and neigkboring trees. 

(2) Measure tlie total freight. • 

(3) Measure tke length of timber from stump to first crown-forming limb. 

(4) Measure tke diameters witk calipers every 4 feet from tke ground up. 

(5) Count tke rings on tke stump, and on top of eack log section, beginning at tke 
periphery and marking every lOtk one witk pencil, and note for eack cross-section : 

(a) Height from ground and diameter. 

(b) Total number of rings. 

(c) Thickness of bark. 

(d) Width of and number of rings in tke sap-wood. 

(e) Lay on tke rule and note tke distance from tke peripkery of the wood (not 
bark) to tke limit of tke 1st, 2d, etc., group of rings; or to tke 10 tk ; to the 20th; to 
the SOtkj etc. j rings. 

Note. : — If tke rings are over 2 mm. wide, measure tkem in groups of 10 rings ; if 
less than 2 mm.ynieasure in groups of 20 rings. 

DISTRIBUTION OF HAND COLLECTIONS. 

The exhibit of American woods at the World's Pair started quite a 
demand for hand collections by public institutions and private individ- 
uals. To satisfy such demand as far as the means of the division 
allowed, the blocks of wood remaining over from various collections 
(some 4,000) stored at the Department were shaped into small pieces 
and were properly labeled, divided into a number of collections, and 
distributed,: the object of this distribution being to stimulate interest 
in the study of our timber wealth, especially in schools and colleges. 
Full collections were exchanged for similar favors with the Forestry 
Institute of St. Petersburg, Russia; Tokio, Japan; and Eberswalde, 
Prussia; and in addition some fifteen sets were sent on application to 
public educational institutions and individual applicants. Some few 
sets remain for future disposal. 



SE£I> AND SEEDLINGS DISTEIBUTION. 

Under the provision of the law directing the distribution of "valua- 
ble economic tree seeds and plants," some 300 pounds of various seeds 
in 4,000 packages were distributed to 500 applicants, mostly from the 
prairie and Western States. In addition some 5,000 cuttings of superior 
strains of osier willows were sent to State experiment stations and to 
some one hundred individual applicants. Some 5,000 seedlings of black 
walnut, grown for the Department on the grounds of the Maryland 
Agricultural Experiment Station, are now available. 

As has been repeatedly urged, the practical .results derived from this 
provision of the law, at least in its present form, are of little value in . 
proportion to the expenditure of money or energy — outlays which appear 
almost wholly a waste. 

The object of such distribution can be only twofold, namely, to 
encourage forest-planting and to test the adaptation of certain kinds to 
certain climatic or soil conditions. There is no doubt that the supply 
of plant material could be made an effective incentive to the settler on 
the treeless plain; not that the cost of the material is of so much 
moment to the settler in many eases, but the inconvenience of procur- 
ing it and the Uncertain ty of obtaining ^proper material often deters 
him, But since forest-planting means planting on large areas and 
requires a large number of plants to the acre, the scale on which such 
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'an adequate distribution must be made appears at once as a practical 
barrier to a successful use of the scanty appropriations set aside for 
this division. As shown elsewhere, even if the distribution had been 
confined to the timber-claim planters — an unjust discrimination — and 
not more than enough material for 1 acre were furnished (a small enough 
encouragement), the amount to be spent in that direction would have 
to be not less than $150,000. 

Other countries much smaller than ours use this means of encourag- 
ing forest culture, with a full realization of the fact that to b6 effective it 
must be on a tolerably large scale; thus, the Prussian forest department 
furnishes from its nurseries some 40,000,000 seedlings free of charge 
and 24,000 pounds of seed at nominal cost; the council of agriculture 
in Bohemia (5,500,000 inhabitants), in cooperation with agricultural 
and forestry associations and individual estate-holders, distributes from 
3,000,000 to 4,000,000 plants and 1,500 pounds of seeds. The cantonal 
governments of Switzerland (2,700,000 inhabitants), besides giving sub- 
ventions for reforestation to the amount of $25, 000, furnish also 5,000,000 
to 6,000,000 plants and 1,500 pounds of seed. 

In addition to the impracticability from a financial point of view, 
there is also an objection on the ground that many kinds of tree seeds 
are apt to spoil quickly and do not bear storage and delayed shipment; 
and, on the other hand, seeds and young plants are often not properly 
bandied by the inexperienced planter. Finally, the tardiness of results 
from the time of sowing to the appearance of the plants and their first 
growth will tax the patience of many beyond endurance, and discour- 
agement gather than success is commonly the consequence. 

On the other hand, if experiment with the introduction of new kinds 
or with the adaptation of well-known species to new localities is the 
object, it would be better to have this done by the experiment sta- 
tions, which are better prepared to do such work, the permanency of 
which insures more continued observation, and their public character, 
moreover, warrants more effectual dissemination of any experiences 
gained. The only proper manner, then, it appears, of complying with 
the provisions of the law is not a promiscuous distribution of plant 
material, but a cooperation by this Department with the various State 
agricultural experiment stations, or, since these are mostly well 
enough endowed to work in their own way, the same method is avail- 
able as was pursued in the forest- planting experiment on the sand hills 
of Nebraska. Reference to this experimental planting was made in 
the last two reports of this division, in which it was pointed out how 
the division, in cooperation with private individuals who furnish land 
and labor free of charge, may undertake bona fide experiments, the 
division supplying plans and material. A number of such stations 
distributed through several States would eventually furnish object 
lessons and experiences in proper proportion to the expenditure* 

PUBLICATIONS. 

The annual report of the Chief of the Division of Forestry for the 
year 1892, containing a brief history of the forestry movement in the 
United States and an extensive discussion of the turpentine industry, 
was published in a separate issue to the extent of 15,000 copies. 

The following reports or bulletins remain in manuscript and unpub- 
lished, partly on account of the difficulty, alluded to in the beginning 
of this report, of finding the needed time for editorial revision : Mono- 
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graph of the white pine (Pinm gtroVus), by V, M. Spalding; Mono- 
graphs of the long-leaf (Pinus palustris), shortleaf (P, echinata), 
loblolly (P. Tceda), and Cuban •pine&-[P-.-'keterop?iyUa),'by Charles Mohr ; 
Monographs of the pitch pine (P. rigida) and red pine (P. resinosa) y 
by William P 0 Flint y Monograpli of the black spruce (Picea Mariana), 
and white spruce (P. Canadensis), by Kate Furbish • Monograph of the 
hemlock {Tsuga Canadensis), by A, E". .Prentiss ; Eeport on consumption 
of wood in the charcoal iron industry, by J7 Birkinbinej Eeport on 
consumption of timber in mines, by F. P. Dewey ; Eeport on physical 
and biological observations on timber of the longleaf pine, by F. 
'.Both ; "Revision of nomenclature of North American forest trees, by G. 
B. Sudworth; Handbook of the arborescent flora of Washington 
City, An effort will be made to teing these long delayed materials to 
publication during the ensuing year. 

; Besides Bulletin 8, as progress report on timber physics, referred to 
above, there was published a bulletin '(No. 7) on forest influences, 
which contains an extensive review of the systematic observations at 
forest meteorological stations in Europe and elsewhere, as well as a dis- 
cussion;of the influence which forests have upon waterflow and sani- 
tary conditions . 

A circular (Ko, 10) to lumbermen was issued, calling attention to the 
condition of forest supplies, pointing out the need of cooperation of those 
mo st interested in th e perpetu ation of these supplies in improvin g present 
methods of treating the same, and the manner in which this might be 
donej especially by legislation looking towards better protection of for- 
est property against loss by lire and otherwise, a draft of a bill embody- 
ing the principal features of such legislation being added. 

In reply to some statements in the public press by Mr. H. Gannett, of 
the TI, 8; Geological Survey ? which were calculated to mislead the 
public as to the true condition of our forest areas and forest policy, the 
chief of this division had the honor of addressin g to the Secretary of Agri- 
culture a letter which was published in circular form. Since, however, 
correspondence from many parts of the country "shows that this reply 
has not been as broadly disseminated as the original statements, which 
it is important to discredit, it is deemed desirable to give further publicity 
to the refutations of Mr. Gannettfs statements, especially as they : are 
accepted as true by ill-informed persons, to the detriment of the work 
of this division and the forestry movement in general. 

Letter to Hi 6 Secretary of Agriculture regarding forest growth and thiibcr consumption. 

On Board S, S. Aller, April 5, 1S93. 
Dear Sir : Just as I was starting on my journey for the purpose of collecting an 
exhibit for the World's Fair ? illustrative of the methods employ ed in G erm an forest , 
departments, a friend handed me an article published April 1 in the Evening News 
of Washington over the signature of Henry Gannett, the chief geographer of the 
U. S. Geological Survey, in which the writer undertakes to show that efforts to 
"bring about a more conservative and rational forest policy in the United States are 
unnecessary, because the relations of forest growth to climatic, soil, and water con- 
ditions are presumably of no practical significance, and because in his opinion the 
timber growth in the United States is certainly renewing itself much faster than it 
is being consumed. 

Lest the assertions of this writer be given circulation without contradiction and 
thereby assume the dignity of authoritative statement, which may to some render it 
doubtful whether the work of the Forestry Division or of the American Forestry 
Association has been directed in the right channel, I take the libertv of addressing 
this letter to you, to be published if you see fit. The official position which I hold 
renders it incumbent upon me to arrest, so far as I may be able to do so, the promul- 
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gat ion of such false statements and inferences as are contained in Mr. Gannettfs 
article ; and since the tendency of 1)he article is undoubtedly to throw discredit on 
the work of the forestry movement, and of the Forestry Division in particular, jus- 
tice to them and to the division seems to require that public refutation be made. 

That there is a certain am ouut of truth in Mr. Gannett's statements and argu- 
ments makes them only the more dangerous, for this little truth hides from ready 
discovery the misstatements and the flaws in the argument, and the public— not 
.over critical— too readily inclines under their authority to erroneous conclusions. 
In the ease of Mr; Gannett's statistics, the misfortune is that they can not indeed 
be met positively with absolutely correct data on the other side, but only nega- 
tively with the certainty of their incorrectness. 

Briefly, regarding the status of our timber supply, Mr. Gannett states that the 
wooded area of the United States covers approximately 1,113,000 square miles 
(712,320,000 acres); that each acre produces annually 40 cubic feet of wood; that 
we consume annually between 20 billion and 24 billion cubic feet of wood (accept- 
ing the estimate made by the Forestry Division) ; that, therefore, no shortage is to 
be feared, but that] an Overproduction of irom 6 billion to 10 billion cubic feet of 
wood takes place on this area. 

Mr. Gannett has become more conservative regarding the forest area than he has 
been in former statements. He has asserted that 50 per cent of the United States 
is wooded; he now comes down to 37 per cent. The Forestry Division, by corre- 
spondence with well-informed residents in ^each State some years ago, ascertained 
the area under forest to be below 500,000,000 acres. But we may readily concede 
the larger area, simply remarking by the way that the failure to arrive at more cer- 
tain 'figures is perhaps chargeable to Mr, Gannett's voice in shaping the policy of 
the last census, for he it was who objected to the present writer's contention that 
it would be proper for the census to gather forestry statistics. 

As far as Mr. Gannett's estimates and calculations of woodland areas are con- 
cerned, they are wholly irrelevant to the question at issue, namely, the question of 
timber supply ; for he overlooks entirely the character of such wooded lands as 
timber producers. The merest tyro in forestry matters, or any observant logger or 
timber looker, will be able to point out to Mr. Gannett the difference between waste 
brush lands, such as to my own knowledge are figuring in the estimates of the 
Geological Survey as woodland, and timber-producing forest growth. The one is 
occupied by woody growth, to be sure, but of kinds which do not grow to useful 
size or useful quality and which prevent by their very existence the occupation 
of the area by desirable timber-producing kinds, becoming thus a p ositive hin- 
drance to useful forest growth. Here is ono considerable element of uncertainty 
which Mr. Gannett entirely overlooks, thereby exposing an utter lack of knowledge 
regarding timber production. Again, the merest tyro in the science of wood 
growth is well aware that 40 cubic feet of annual growth of such character as enters 
into our wood consumption, and to which the accepted estimate of consumption of 
20 billion feet refers, has nowhere been known, at lea-st in the temperate zones, 
and, as an average, over an area of more than 700 million acres. 

With more knowledge than Mr. Gannett in these matters, I venture to say that 
his figure exceeds at least three times the possibilities. How he arrived at his extrava- 
gant figures I am at a loss to understand. Since this question of wood growth per 
acre per year is of considerable general interest, I will explain its conditions more 
fully and cite statistics of more than usual reliability, w r hich are fortunately avail- 
able to mo. 

In the well-managed forests of Prussia (some 35,000,000 acres), largely stocked on 
poor land, the average total production of wood per acre for a long series of years 
has not been more than 21 cubic feet, but this includes branch wood," brush, and roots, 
which are not used in our country. Of this only 14 per cent, or hardly 3 cubic feet, 
represents material lit for the industrial uses ; and we should add that" in the United 
States firewood is also made from such material. In the Government forests of Prus- 
sia (some 8,000,000 acres), exemplary in their management, the production reaches 
nearly 6 cubic feet. The highest wood production in German forests is reported 
from Baden (over only 4,330,000 acres of forest) with somewhat over 50 cubic feet 
of wood per acre per year. Assuming also a larger per cent of sizable timber, namely 
20 pet cent, we would here find the annual production per acre of such material as 
we are in the habit of using at the rate of 10 cubic feet per acre. Competent writ- 
ers on the subject, who believe that the Government reports understated the annual 
growth, have calculated the same to be as high as 55 cubic feet per acre (see report 
of Forestry Division, 1886, p. 184), of which they assume 27 per cent to represent 
wood over 3 inches in diameter ; even this larger figure Would bring the product of 
sizable wood to less than .1.5 cubic feet per year. And I repeat what is well known, 
that in the United States we hardly use the smaller sizes even for firewood. 

To come now to more familiar measurements, we can figure out the possibilities or 
probabilities in the following manner, leaning to ward extravagance rather than con- 
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seryatism r Any lumberman acquainted with the various forest regions of the United. 
States will admit tliat, leaving out the exceptional conditions on t3±e Pacific coast, a 
cut of 20,000 feet (bo&rd measure) per acre from our virgin forests would be an 
absurdly large average estimate; this would rep resent, with excellent practice in the 
preparation of the material, say 2,000 cubic feet of round forest-grown timber, and 
since the trees cut to yield such material are at least 150 years old — they are in reality 
mostly over 200 years—the annual production would appear under such conditions 
as 14 cubic feet per acre per annum, or about as much as the most advantageous 
results reported from well-managed German forests. 

Apply 'this '.most extravagant figure to the area as given by Mr. Gannett, and we 
find that i.our consumption at present is from 10 billion to 14 billion cubic feet in 
excess of what the area could possibly produce as an annual crop ; or that we are cut- 
ting into our capital to the extent of more than 50 per cent of our consumption, and 
not, as Mr. Gannett would have it, that we; are laying up for the future, which, by 
the way, increases the demands for wood material at the rate of more than 35 per 
cent every decade. 

The above statements show clearly how utterly untenable is Mr. Gannett's posi- 
tion, and how evidently lacking lie is in knowledge of the subject he discusses. 
Eegarding his knowledge of the relation of forest cover to climate, soil, and water- 
flow, the same lack of familiarity with the real facts and their significance is appa- 
rent. As these "will be fully brought out in a publication of the Division of Forestry 
'(Bulletin 7) now in press, I will forego arguments in proof of this accusation, in 
order not to lengthen this letter. 

One can not but deeply regret that men whose position before the public imposes 
upon them the responsibility of leading public opinion intelligently and upon the 
basis of well-established facts should thus be found ignoring their responsibility. 
I ant encouraged to hope, however, that your well-known views regarding the 
rational and conservative use of our forest resources and the extension of forest 
areas where desirable will be strengthened rather than weakened by such ground- 
less and unwarranted assertions by advocates of a policy of laissez /aire in this 
matter. • \ '.- " ■ 

Eespectfully yours, 

B. E. Ferxow, 
' Chief of Division of Forestry. 

Hon, J. Sterling Morton, 

Secretary of Agriculture, 



■ CONSUMPTION AND SUPPLY OF FOREST PRODUCTS IN THE 

UNITED STATES. 

Eegarding the supply of forest materials, which may be drawn from 
the virgin forests still in existence, we have no data. The difficulties 
of obtaining even the crudest approximations, except for certain species, 
as the white pine, the longleaf pine, the white wood, etc., are not only 
great in the first place, for many reasons, but are still further increased 
by the fact that the methods of using the supplies change with their 
waning, with methods of transportation, and with other economic devel- 
opment. Thus the statistics of white pine and longleaf supplies, given 
by the Tenth Census in 1880, were as approximately correct as could 
be expected, adverse criticisms notwithstanding; but the lengthening 
out of the supplies, especially of the white pine beyond the time, when 
those figures foretold their practical exhaustion, has been possible only 
through the reduction of the average merchantable log by from 27 to 
57 per cent— i. e., while during the census year in Wisconsin (Wausau) 
for instance, the average log was, say, 200 feet per log or 18 inches in 
diameter, in 1893 it had dwindled down to 84 feet or 13 inches in diame- 
ter. While the census statistics were based on the then practice of 
taking nothing less than 10 inches in diameter, the lumbering is now 
extended to logs as low as 5 or G inches in diameter. 

No more striking statement of the decline in white^pine supplies 
could be made than to cite the mimber of feet in logs which passed the 
nine leading booms in the lower peninsula of Michigan in 1887, namely 
2,217,101,985 as against £>05,134: ? 656 feet in 1893, a decrease of nearly 80 
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per cent, chargeable no doubt in paxt to otlier modes of transportation, 
but nevertheless foreshadowing unmistakably the practical exhaustion 
of supplies. 

EXTENT OF FOREST AREAS. 

While we can not then with any degree of even approximate accuracy 
speak of the amounts of standing and growing timber, we have some- 
what better (although far from accurate) data of the forest areas, from 
which at least the capacity of wood production may be surmised, as has 
been done in the above-quoted letter in reply to Mr. Gannett's state- 
ments. But here, too, absence of knowledge as to the condition of 
these areas makes a statement of the actual supplies possibly on hand or 
growing mere guesswork, Not only are there to be distinguished the 
timber areas which contain sux>plies ready for the axe and for present 
consumption, but in the so-called second growth we must distinguish 
the areas; which' promise new supplies of value and those brush lands 
which are not only not growing a new timber crop, but on the con- 
trary prevent the growth of timber and will for generations to come be 
mere waste lands, as has been pointed out in the above-quoted letter. 

It will appear astonishing to those who have not paid attention to 
the question of the settlement of this country to learn from the sub- 
joined table that while of the total country only 18 per cent is improved, 
the better . developed eastern part (east of Colorado) shows only 29 per 
cent improved, and even the long- settled Atlantic coast which we are 
apt to consider fully occupied, still possesses 05 per cent of unimproved 
land, of which we estimate 43 per cent as woodland,; while the percent- 
age of woodland for the whole country is 25. There would be wood- 
land enough to satisfy our needs for many decades if attention were 
but paid to its rational use and to the recuperation of the cut-over 
areas ; but the condition of the wooded areas, which have been culled, 
is well known to be so poor, as far as market supplies are concerned, 
that for generations to come they must be left out of consideration. 

The following table, compiled from the most reliable sources of infor- 
mation attainable and correcting any previous statements made by this 
division, is intended to give information as to approximate relation of 
improved, land, forest and waste land, while the accompanying map 
(Plate i) shows by various grades of color the approximate relative 
proportion of forest to total area, and the character of the merchant- 
able kinds of lumber that are derived from the different regions is 
indicated. 

A second map (Plate n) shows more in detail the condition of that 
section of the country west of the 97° of longitude, which being largely 
situated in the dry region requires greatest attention to conservative 
forest use and contains still large areas of public timber lands. The 
information is derived from members of the IT. S. Geological Survey 
and others acquainted with the region. It must not be overlooked, 
however, that these are not accurate surveys but approximations, and 
that a large per cent, often from 25 to 50 per cent ot the area falling 
within the timberland or brushland area, is prairie, open country, 
waste land, or in cultivation. The location and size of the national for- 
est reservations made under ^ the act of March 3, 1891, have also been 
outlined on this map, suggesting a desirable extension of this policy. 
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Area. 


Per cent. 


Total land 
surface. 


Improved 
land in 
farms. 


Improved 
land. 


Brush, 
forest, 
and waste 
land. 


Probably 
forest. 


±5 rush 
land. 


Open 
country. 


United States ..... 


1, 900, 800, 000 


Ac 

357,616,000 


18 


82 


26 










19, 132, 000 
a, 783,:000 
5, 846, 000 
5, 155, 000 
694,000 
3, 100, 000 


3, 044, 000 
1,727,000 
2,655,000 
1,657,000 
274,000 
1, 379,000 


15 
29 
45 
32 
39 
44 


85 
71 
55 
68 

55 


64 
62 
42 
29 
40 
29 






ew Ilampshirc ........ 












Rhode Island v . . . . ... ... . . 










New En gland State s . 
New York . .. .... . . . 






39,710,000 


10, 736, 000 


27 


73 


52 






30, 376, 000 
28, 790, 000 
4,671,000 
1,254,000 
6,310,000 


16, 389, 000 
13, 210, 000 

1, 999, 000 
762,000 

3,412,000 


54 
45 
42 
60 

54 • 


46 
65 
58 
40 
46 


30 
24 
41 
24 
32 












New Jersey ............. 

Delaware . ............. . 

Maryland ............... 

Middle Atlantic 
States ...... ... 

Virginia .... . . . .... ... 


















71, 401, 000 


35, 772, 000 


50 


E0 


28 










25, 680, 000 
31,089,000 
19,308,000 
38, 647, 000 


. 9,125, 000 
7, 828, 000 
5, 255, 000 


35 
25 
27 
24 


65 
75 
73 

7fi 
•O 


_48 
54 
45 
50 








South Carolina . . . . .. .... 






Southern Atlantic 
States............. 

Atlantic coast . . . . 

Florida. . ... .............. 

A ] abama . - .............. 

Mississippi . . ... 






114, 724, 000 


■31, 790, 000 


27 


73 


49 










225, 835, 000 


78, 298, 000 


35 


65 


43 










34,713,000 
32,986,000 
29,658,000 
• 29, 069, 000 


1,145,000 
7, 698, 000 
6,849, 000 
3, 775, 000 


3 
23 
: 23 
13 


97 
77 
' 77 
87 


"58 
53 
44 
45 


















. Gulf States. . .. ...:. . . 






126,420,000 


19,467,000 


16 


84 


50 










167, 808, 000 


20,746,000 


12 


88 


23 








36, 755, 000 
34, 848,000 
50, 691, 000 


9, 865, 000 
9,793,000 
11 198 000 


26 
28 
21 


74 
72 
79 


50 
47 






Wisconsin . . ..... .... ... 






OO 






Northern lumbering 






122,294,000 


30,786,000 


25 


75 


43 












Ohio .................... 

Indiana . . ..... . _ 


26, 080, 000 
22,982,000 
35, 840,000 


18,338,000 
15, 107, 000 
25, 009, 000 


71 
65 
71 


29 
35 
29 


16 
15 
10 














Northern agricul- 






81, 908, COO 


50, 114 000 


69 


31 


13 












207,202,000 


89, 900, 000 


43 


57 


31 












15, 772, 000 
25,600,000 
26, 720, 000 
33,949,000 
43, 990, 000 


4, 554. 000 
11,8.19, 000 
9, 362, 000 
5, 475, 000 
19, 792! 000 


28 
46 
35 
16 
45 


72 
54 
65 
84 
55 


52 
43 
55 
60 
36 






























Central States ...... 






346, 031,000 


51,002,000 


35 


65 


48 












35, 504, 000 


25,429,000 
4, 658, 000 
6,959,000 
15,247,000 
22, 303, 000 
564, 000 


71 
10 
14 

34 
42 
2 


29 
90 
86 
65 
58 
98 


13 
1 

2 
3 
7 








45, 308, 000 
49,696,000 
42, 998,000 
52,288,000 
24, 900, 000 






































250,754,000 


75 160,000 


30 


70 


. - . > 






Inteeior States . . . 






396,785,000 


128, 162, GOO 


32 


68 


20 
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Improved I and forest land in the United /Siaies— Continued, 





Area. 


Percent. 


Total land 
surface. 


Improved 
land in 
farms. 


Improved 


Brush, 
forest, 
and waste 
land. 


Probably 
forest. 


Brash 
land. 


Open 
country. 


Mew Mexico ...... . . 

East e rn Rocky 
Mountain region . 

TTtah.. ....... 

Weste rn Sock y 
Mountain region . 

Egcky Mountain 

REGION ... 

"Washington ....... 

Pacific coast. ....... 


Acres: 
92,998,000 
..62, 448,000 
66, 332, 000 
78,374,000 


Acres. 
915,000 
476,000 

1, 823, 000 
263, 000 


1 

0-7 
2-7 
0 -3 


99 

99 
97 
99 


18 

12 
16 
6 


20 
16 
21 
21 


81 
71 
60 


300, 154, 000 


3 477, 000 


1 


99 


13 

2G~ 

16 
14 


20 


DO 


53, 945, 000 
70,233,000 

^ fifil AflA 
u>ij, UUi, vuv 

72,263,000 


600,000 
: 723, 000 

104, 000 


I 
1 

0-1 


99 
99 
99 

99-9 


~4cT 
9 
- 27 
12 


~ ~39 
90 
56 
74 


249,047,000 


1, 931, 000 


- : o-7 


99-3 


8 


22 


69 


549,201,000 


5, 458,000 


i 


99 


10 


21 


68 


99, 827, 000 
60,518,000 
42,703,000 


12,222,000 
- 3. 516. 000 
1, 820, 000 


12 
6 
4 


88 
94 
96 


18 
34 
55 


27 
28 
21 


43 
32 
20 


203, 048, 000 


17, 558, 000 


8 


92 


30 


27 


35 



Note.— The authority for the area of improved : farm land is furnished by the census of 1890, The 
areas of forest, brush, and waste lands were ascertained by subtracting the area of cultivated land 
from the total land areas of the several States, and are placed a3 j>er cent of the total areas in column 
4. The part of these supposed to be forest is estimated on information obtained by various agencies. 
For the western section of the country the further subdivision into forest, brush, and open country is 
based partly on statistics gathered by Col. Ensign and published in Bulletin 2 of this division, 
partly on the map prepared as stated before and here published, and partly on timber estimates of 
the Puget Sound Lumberman. 



INADEQUACY OP FOREST SUPPLIES. 

In regard to the consumption of forest supplies no full statistics are 
available, yet we have a better basis for estimates. In the report for 
the year 1892 it was stated that the total annual consumption can not 
Mi short of 22,000,000,000 cubic feet, or 350 cubic feet per capita, of all 
kinds of wood. This figure was arrived at by a series of caret ul esti- 
mates, the basis for which was stated. With additional information 
furnished by the Eleventh Census, it may be readily increased to 
24,000,000,000 feet. The consumption of mill timber (sizable logs) was 
stated as about 4,000,000,000 cubic feet (now found to be an understate- 
ment by 15 per cent), representing about 30,000,000,000 feet, B. M., or 
between 20 and 25 per cent of the total consumption— a proportion which 
may be readily admitted to represent a rather extravagant average 
tor the " unliable ?? part of the forest growth, indicating that if we 
assume the annual growth of such timber per acre at TO cubic feet (see 
Gannet letter), at least 400,000,000 acres of fully stocked forest are 
necessary to furnish this part of our consumption. Add the consump- 
tion of firewood, which is largely made of sizable timber, and it is safe 
to say that three times that area is necessary to furnish the amount of 
present consumption by its annual growth. Prom this statement alone, 
which is highly favorable to those who claim sufficient and " inexhaust- 
ible" supplies, the inadequacy of our; forest area to meet growing 
demands will appear, : 
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QTJANTITY AKD YiLUE OP FOREST PRODUCTS. 

The Eleventh Census statistics of lumber production, ably and con- 
scientiously gathered by Mr, George A. Priest, agent of the census 
have not yet been published. Like all statistics of this kind, the fig- 
ures given must be incomplete^ always remaining somewhat short of 
the truth and requiring estimated additions. Nevertheless, they fur- 
nish gratifying proof that the above estimates by the writer are within 
bounds. 

By the courtesy of the Superintendent of the Census, the Hon. Car- 
roll D v Wright, the writer is permitted to produce, in advance of the 
regular publication by the census, a summary statement, prepared in 
part by Mr. Priest and supplemented by canvass and estimates of this 
division, showing approximately the variety, quantity, and value of 
forest products used in the TTnited States during the census year. 

Amount and value of forest products used during the census year 1890, 



Clasaea of products. 


Quantity. 


Estimated 
cubic contents 

of forest- 
grown mate- 
rial. 3 


Value, 


I. Mill products : 1 -~ . - . . -v . • 

Agricultural implement atock ..... . . feet, B. M . . 


30, 000,000 
40, 000, 000 
66, GOO, 000 
94, 000, 000 
27, 630, 000, 000 


Cubic feet. 


$582,000 
688, 000 
1,306,000 
1, 435, 000 
310,818,000 


ITurnitu-re sto ck ....... . . . . . . do . 

- All other sawed lumber. .-. ..do. .. . 

Lath. .... ... . . . ..................... ... ..... .pieces. . 

Pickets and paliDga-. .do. . .. 

Shingles .- do. . . . 

Total lumber and cognate products, directly from 
logs.......................... — ................ 

II. Railroad construction : 

Ties 3 ... .............. pieces . . 

Bound and hewn timber used for bridges and tres- 

Telegraph poles . . . -. ......... fi -« . . . . 




27, 869, 000, 000 
2, 365, 000, 000 
110, 000, 000 
9, 276, 000, 000 
1, 178, 000, 000 
183.000,000 


4, 000, 000, 000 

c 

1 266,666,666 
300, 000, 000 
175,000,000 


314,829,000 

3, 709, 924 
750,000 

17, 000, 000 
7, 762, 000 

4, 934, 000 





4, 675, 000, 000 


348, 984, 924 


SO, 000, 000 


400, 000, 000 

80, 000, 000 
5, 000, 000 




Total.. .......................... ................. 

HL Exported timber not included in subdivision I: 4 




485, 000, 000 


40,000,000 




9, 000, 000 
2,500,000 
500, 000 


1,230,000 
2,000,000 
1, 500, 000 










IV. Wood pulp : 2 






12,000,000 


$4,730,000 




1 . 

I 75, 000, 000 
80,000,000 


3, 550, 000 
20,785,000 










V. Miscellaneous mill products other than lumber man- 

This last figure of " miscellaneous products" is a very 
considerable underestimate, based upon census re- 
turns and we are entirely safe in rounding off .the 
total of sizable timber used and its value to . . . . . . 






5, 327, 000, 000 


418,029,924 




5, 500, 000, 000 

18, 000, 000, 000 
250,000,000 

16, 200, 000 


450,000, 000 

450, 000, 000 
7,000,000 

437,000 






VII. Wood used for dyeing extracts and charcoal for 




Total amount and value of wood consumption . . . . 




23,760,000,000 


907,437,000 
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Amount and value of forest 'products used during the Census year 1890— Continued, 



Classes of products. 



Quantity. 



Value, 



Total value. 



VIII. Naval stores 5 —- : : 

Turpentine . ...... „ - i „ ... i ......... . .... barrels . 

Bosin ...... ............................. -do^ . - 



IX 5 . Wood alcohol ......... 

Acetic acid in. acetate of lime . 



..- .gallons. 



346, 544 
1, 429, 154 

2, 000, GOO 



X. Tanning materials 5 — 

Hemlock Bark . ........................... ..4orda r 

Oak bark - - do . ... 

Hemlock and bark for extract ..... . . . . . . .do . . . 

Sumac leaves for tanning . . ..... . . - ... . . . . tons . 

Sumac leaves for extract do . . . 

Various not accounted for. ........... ... . ... . . . 



1, 056, 0C0 
322, 150 
64,200 
3, 360 
3, 750 



$5, 459,115 
2 S 413, 757 

1, 750, 000 
300, 000 



6, 925. 000 
2, 783, 500 
307, 500 
198, 000 
112.000 
- 74, 000 



$7, 872, 872 



2, 110, 000 



XI. Maple sugar. 
Maple sirup . 



....pounds 5 . 
...-gallons 5 . 



32, 952, 927 
2, 258, 376 



3, 300, 000 
2, 200, 000 



10, 400. 000 



5,500,000 



Total value of forest by-products . 



25, 882, 872 



= Total value of all forest products . . . . . . . ...... 

Add 10 per cent for omissions and under estimates 2 . 



933,319,87^ 
93, 331, 987 



Total value of wood and forest products at original 
place of production, estimated to have been used 
during census year, 1890 . — 



1, 026, 650, 855 



1 These data have been compiled by Mr. Priest from the reports of 21,011 establishments (represent- 
ing probably 70 per cent in number and 95 per cent in value of product) , of which 18,064 manufactured 
sawed lumber as principal product, 702 manufactured shingles exclusively, 438 manufactured staves 
and headings exclusively, and 1,807 used logs or bolts in the manufacture of the varioits classesuf 
products stated under the head of " Miscellaneous," and corrected by the inclusion of the quantities 
used for customs sawing not given in the census figures. 

2 Estimated by the Division of Forestry. 
s Canvass of Division of Forestry . 

4 From returns of Bureau of Statistics, ¥. S. Treasury Department. 
6 Based on figures of the 11th Census. 
■ 6 Based on figures of the 10th Census and canvass of Division of Forestry. 

The following interesting separation of mill products according to 
regions and kinds is given by Mr. 'Priest, the quantities being based 
on various returns, and hence somewhat at variance: 

Lumber, of different lands, sawed during census year 1800. 



Kind. 



Feet, board 
measure. 



White pino . . . . .......... 

Spruce and fir .......... . 

Hemlock -. . . . . . . . 

Hard pine, cypress, etc. . 

Eedwood . ... . , 

Hardwoods and all other 



11, 300, 000, 000 
4,483,000,000 
3,390,000,000 
5, 516, 000, 000 

_- 317, 000, 000 
5, 517, 000, 000 



30, 593, 000, 000 



Amounts and value of lumber sawed, in different sections of tile United States, during 

census year 1890. 



11 eg ion.* 


Amount 
(ilfeet). 


Value. 




4, 808, 761 
3, 129, 988 
8,250,702 
4,926,331 
2, 027,848 
806,796 


$51, 939, 519 
44, 407, 296 
98,110,488 
46,790,542 
22, 466, 088 
11,306,-807 




Southern group . . . . . . .-. . . . v. .;. ............................. 






24, 010,446 


272, 020, 740 





* Eastern group comprises the New England and North Atlantic States ; Central group, Ohio, Indi- 
ana, Illinois, West Virginia, Kentucky, Tennessee, Missouri ; Lake group, Michigan, Wisconsin, Min 
nesota; Southern group, Maryland, Virginia, North Carolina, South Carolina, Georgia, Florida, Ala* 
bama, Mississippi, Louisiana, Arkansas, Texas ; Pacific group, California, Oregon, Washington ; mis- 
celkmeous, all other States and Territories. 
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Imports of wood and wood products for home consumption during the years ending June 

30, 1892 and 1893. 



Articles. 



1892. 



Quantity. 



Value. 



1893. 



Quantity. 



Free of duty. 

Firewood cords . . 

Logs and routld timber 

Railroad ties number. . 

Shingle and stave bolts 

Handle and head bolts 

Ship timber 

Ship planking 

Hop poles 

Wood for pulp-making * 

Charcoal 

Cabinet Avoods ; cedar, ebony, mahogany, etc 

Cork bark 

Hemlock bark cords.. 

Bamboos, rattans, canes, etc 

Briar root or briar wood, and the like, partially 

manufactured 

Ashes. 



198, 850 
"748,'520 



53, 018 



Fence posts 

Tar and pitch of wood barrels.. 

Turpentine, spirits of gallons.. 

Turpentine, Venice pounds.. 

Pitch, Burgundy do. . . 



9, 337 
36, 042 
281, 430 



Total free. 



Dutiable. 

Wood unmanufactured not specially provided for . . 

Timber- 
Used for spars, wharves, etc cubic feet. . 

Hewn and sawed do. . . 

Squared or sided not specially provided for. do — 

Lumber: 

Boards, planks, deals and other sawed lum- 
ber M feet.. 

Sawed lumber, not otherwise specified do — 

Sawed boards, planks, deals— cedar ebony, etc . . 

Clapboards M.. 

Hubs, posts, laths and other rough blocks. 



12, 295 
445, 804 
14, 036 



482, 339 
150, 184 
222 
6, 259 



Laths M. . 

Tickets and palings M.. 

Cedar poles, posts, and railroad ties No.. 

Shingles M. . 

Shooks 

Staves 

Manufactures, all others- 
Barrels or boxes containing oranges, lemons, 

etc., apart from contents 

Casks and barrels, empty 

Chair cane or reeds manufactured 

Cabinetware and household furniture 

Osier or willow, prepared for manufacture 

Osier or willow, manufactures of 

Wood-pulp tons.. 

Veneers of wood 

Bark extract, for tanning pounds.. 

Sumac do 

Corks and cork bark manufactured do 

Matches 

Frames and sticks for umbrellas , 

All other manufactures of wood or of which 
wood is the component of chief value 



259, 157 
3,157 
2, 115, 986 
362, 551 



41, 141 



12, 973 
12, 724, 703 
671, 064 



$411, 482 
1, 188, 797 
131, 295 
44, 387 
59, 573 
31,721 
79, 622 
18, 412 
230, 959 
48, 395 
2, 234, 003 
1, 368, 244 
256, 346 
1, 198, 813 

39, 185 
54, 855 
31, 351 
3,352 
3,470 
3,992 
4, 386 



7,442 640 



32, 655 

2,301 
54, 570 
1,392 



5, 588, 948 
1, 416, 331 
5,117 
99, 187 
29, 823 
327, 359 
22, 679 
259, 583 
731, 299 
62, 981 
551,557 



467, 514 
919 
181,337 
411,712 
82, 633 
123, 820 
1,831.231 
8, 264 
408 
294, 744 
321, 480 
83, 157 
* 92, 437 

1, 277, 044 



199, 187 
6i9,235 



50, 699 



1,179 
10, 273 
20, 694 
207, 220 



9, 432 
1, 419, 484 
65, 139 



529, 263 
162, 955 
366 
7, 072 



327, 442 
5, 483 
1, 815, 949 
470, 001 



63, 633 



672 

7, 244, 132 
703, 063 



Total dutiable . . 
Total imports. 



14, 364, 100 



21, 806, 740 



* Including other materials. 

AG 93 21 
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Exports of wood a United States for twelve months f ending June 

x 30, 1892 and 1S9S. : 



Articles. 



. Agricultural implements: . . _ 

Mowers and reapers ......... . .......... 

Plows and cultivators ........ ... ...... ...... 

All other, an d parts of: ............. ... 

Bark and extract of, for tanning... ....... .._ 

Carriages and -horse cars, and parts of ............ . 

C a-r-s, passenger and freight, for steam rail. 

Ginseng ..^..j ...... lbs. 

Matches ... ..... . . . . . 

Oranges ................... ... . . . . — .-- ....23"q . 

Kosm........ ...... ........ bbls. 

Tar . . > ............. do, . . 

Turpentine and pitclv . . . . . . . . ....... V. do. . . ; 

Turpentine, spirits of , - - ......... ..... . . ... . . -galls- 

Fire wood ........ .................. . .cords. 

Boards, deals, and planks, . ... ...... ... ..... ."M feet. 

Joists and scantling . ...... . . ......... .\ ...... . do . . . 

Hoops and hoop poles.. ............................ -. 

Laths... - ... . . . .-. ...... .... ...... M. 



........ M . 



1st). 



Palings, pickets, and bed slats. 

Shingles 

Shocks V 

: Box....... '..v.- .". 

Other........ 

Stares and "headings ...... ... . . . ... . .-. .;, ... . ... . ...... -.- . 

All other lumber ..... . . .......... ............... 

Timber : - 

■ Sawed ........ .................. M feet. 

Hewn ....... ................. ..- cub. feet . 

Logs and other timber . . ... . . .. . * . . . ... . .-. . . .' . . . 

Doors, sashes, and blinds 

Moldings, trimmings, and other house furnishings . 

Hogsheads and barrels, empty . ............. 

HoTi s eliold furniture ................... ......... 

Woodenware ............................... . ....... . 

All other wood manufactures . . 



lotal . 



Quantity. 



1,680 
228,916 



11, 856 
- 1, 950, 214 
22,377 
8,739 
13, 176, 470 
423 
592, 596 
16, 131 

7," 893 
610 
31,198 



-412, 308 



235, 550 
0,736,446 



Value, j Quantity. 



$2, 373, 938 
397,735 
1, 024, 310 
239,708 
1,944,170 



1, 320, 
820, 
73, 
772, 
3,418. 

52, 
: 18, 
4, 50O 

i; 

9, 072, 
228, 

88: 

17. 

6. 
87, 



195, 618 
585, 919 
2,211,716 

1, .051, 3.97 

2, 673,154 
983, 574 

1,. 923, 604 
295,918 

. 202, 589 
290,113 

3, 090, 146 
356, 553 

1,827,470- 



42,729, 407 I 



1, 801 
251, 205 



13 



12, 518 
059, 407 
"" 20, 012 
8, 926 
415, 459 
1, 920 
629, 355 
13,475 



3,461 
387 
22, 938 



385, 803 



J 



214, 198 
7, 836,921 



Value. 



$2, 873, 897 
641, 390 

1,139,046 
232,269 

1, 605, 801 

969, 871 
792, 928 
- 67,974. 
. 897. 870. 
3, 333, 367 
40,244 
20,254 
3, 893, 436 
5, 877 
9,642,599 
171, 025 
40,350 
8,663 
- 3,854 
72,562 

238, 605 
702, 103 
2, 499, 520 
1,443,537 

2, 320, 123 
1,188,353 
2,270,072 
. 273, 455 
: 208, 002 
218, 880 
, 3, 112, 291 
- 328,817 
1,917, 451 



"43,097,-786 



Exports of wood an(L certain wood products during the year ending: June 30, 1893, oy 
districts of country from whence exported. 



Districts.* 



II. 



III. 



Raw material'. - 
Boards, deals, planks, etc. ....... 

Joists and scantling . .. . .... . . . 

Hoops and hoop-poles...... 

"". Laths .... 

Palings and pickets .... — . . . .... . 

Shingles. .... .... ... ..... ..... 

Shocks ........ r ........ 

... Staves .. 

All other lumber .......... _ . . 

Timber (sawed) ...... . . .-. ......... 

. Timber (hewn)/. . ... .. ..... 

Logs and other round timber 

Fin-wood 

Bos in . 

Tar... . .". -'. ... ........ 

- Turpentine and pitch ......... 

Spirits of terpentine . . . . ......... 

Bark and bark extract ^ ....... . . . 



890, 776 
7. 341 
39. 376 
1. 983 
1.0 

18. 909 
884 711 
039, 654 
061,189 
147,052 
443,613 
928, 393 
3, 546 
615,028 

27, 585 

17, 291 
431,717 

75, 353 



$1,883,450 
98, 452 
903 
67 

- - - ~ -755 
35, 792 
6,477 
448, 751 
16, 162 
352, 633 
36,936 
1,628,092 



2, 711, 032 

11,546 
2, 212 

3, 455, 904 
.144,891 



$2, 736, 440 
60, 179 
13 
30 
676 
16, 556 
8,113 
1,010,776 
327,130 
1, 441, 565 
707, 804 
- 303,703 
2,331 
14, 366 
1, 015 
63 
C64 

■ - : 25 



$1, 131. 933 
5,053 
- : 58 
6, 583 
2, 413 
13,015 
- 41,707 
839 
39,056 
378,873- 



9, 824 

'"2," 941 

68 
688 
5, 151 
12,000 



Total raw material................ 9,633,527 



10, 234, 058 



6 : 631, 539 



1, 640, 202 



$9, 642. 599 
171; 025 
40, 350 
8, 663 
3, 854 
72,562 

- . 941,008 

2, 499, 520 
1,443,537 
2,320,123 
1, 188,-353 

- 2, 270,072 

.5,877 

3, 333,307 

40, 244 
-20,254 
3,893,436 
"- .232,209 



28,139,326 



* District Xo. I includes all of the u nited States north of Baltimore and east of Eoeky Mountains. 
District ]NTo, II includes the territory having its outlet by the South Atlantic ports. District Ko. Ill 
includes the territory adjacent to the gulf ports* District No. IV embraces that portion of the United 
States on the Pacific coast. -,> . . ? 
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Exports of ivood and certain wood products during the year ending June 50, 1S93, hy 
districts of ' country tfrom tvhence exported— Continued.. . 





. _ ; Districts. 


I. 


II. 


III. 


IV. 


Total. 


Manufactures ; 

Agricultural implements. ...... . . ... 

Carriages and horse-cars . ...... . . . . . 

Gars, passenger and freight. .. ...... 


$4, 504, 914 
1 490 784 
'790! 771 
57,852 
875, 877 
206,304 
203,554 
211, 919 
2, 803, 662 
311,786 
1,628,170 


$9,685 
2, 050 


$106,469 
61, 725 
179,100 
3,689 
3, 220 
6, 547 
1,159 
4,849 
106, 860 
2, 038 
82,736 


$36, 205 
51, 242 


$4,657,333 
1,605,801 
969,871 
67,974 
897, 870 
"273,455 
208, 002 
218, 880 
3, 112, 291 
328,817 
1,917,451 




80 
13,560 
5,522 
221 
394 
31, 696 
13,890 
144,842 


6, 353 
5, 213 
54,082 
3,068 
1, 718 
170,273 
103 
61,703 


Moldings, trimmings, etc . . — 

Hogsheads and barrels, empty 

AH other wood manufactures- . . 


13, 085, 593 


221,940 


558, 392 
7, 189, 931 


390, 020 
2,030,222^ 


14,255,945 


22,719,120 


107455,998 


42,395,271 



FORESTRY EXHIBIT AT THE WORLD S FAIR. 

A large amount of the time and energy of the office force was occu- 
pied during the year in the preparation, installation, and care of the 
exhibit which formed a part of the Government exhibits at the 
World's Fair in Chicago. The subject of forestry, thanks to the active 
and intelligent interest of Mr. W\ J. Buchanan, chief of the Depart- 
ment of Agriculture and Forestry, received a most important impetus 
at the Fair, which can not fail to advance the forestry interests of the 
country at a more rapid pace than hitherto* 

By the construction of a separate artistically and characteristically 
designed building for forestry exhibits, the name of the subject, hith- 
erto unknown to thousands or misunderstood, has become familiar, 
while m the elevation of the subject to the dignity of a department 
coordinate with the other large departments at the Fair, recognition 
was given to the great importance of the subject and a series of 
forestry talks, instituted by the chief of the Department, and a 
Forestry Congress under the auspices of the American Forestry Asso- 
ciation, were designed to familiarize the visitors with the many aspects 
of the same. 

This congress is especially worthy of note on account of the earnest- 
ness and thoroughly practical nature of its discussions, and particularly 
ill the presenceand participation, almost for the first time, of represent- 
atives of the lumber trade, with the result of opening their eyes wider 
than ever to the fact that the forestry movement is essentially vital to 
the in teres ts of tha t trade. 

This is not the place to dwell at length upon the many object lessons 
which were found in the Forestry and other buildings, an account of which 
is to form a part of a separate report by the jury of awards, of which the 
writer had the honor to be a member. The exhibit of this division, 
which is described somewhat in detail in another part of this volume, 
was designed, according to the law appropriating the funds for Govern- 
ment exhibits, to illustrate its functions. These are not of an executive 
character. Hence the division has nothing to do with any administra- 
tion of the public or any other forests, being restricted to the study of the 
same and of all phases of forestry^ with the duty of reporting results 
and giving, such advice for the treatment of forest resources and refer- 
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cstation as may be asked. It is, therefore, a bureau of inquiry and infor- 
mation, like most of the other branches of the Department of Agricul- 
ture, \- : ... 



ADVANCE OF FORESTRY INTERESTS DURING THE YEAR. 

The year has been fruitful of signs which point to promising results 
in the near future of the efforts to establish a rational forest policy in 
this country. The policy of establishing forest reservations on the 
I>ublic domain has been further extended by the President's proclama- 
tion of the Sierra Nevada and Ashland Eeserves, aggregating 4,511,360 
acres. This makes the total acreage of forest reservations established 
under that title 17,564,800 acres. 

List of national forest reservations and national parks of the United States. 







Established. 


Area. 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


Yellowstone National Park timberland reserve (Wyo.) . . ... . . ... 

White .River Plateau timberland reserve (Colo.) ..... 

Pecos Payer forest reserve (N. Mex.) ... ............. ............ 

Sierra forest reserve (Cat.) ...... ...... ....... .... .. ..... . ..... . 

Pacific forest reserve (Wash.) .-. . .... ...... . ...... .v. . . . . .-. ...... ... 

Grand Canyon forest reserve (Ariz.) 


Sept. 10, 1891 
Oct. 16,1891 
Jan. 11, 1892 
Feb. 14, 1893 
Feb. 20, 1893 
Mar, 18, 1892 
June 17, 1892 
June 23, 1892 
Dec. 9,1892 
Dec. 29,1892 
Dec. 24,1892 
Dec. 24, 1892 
Feb. 20, 1893 
Feb. 25, 1893 
Feb. 25,1893 
Sept, 28,1893 
Sept. 28,1803 

■ 


Acres. 

1, 239, 040 

1,198,080 
311,040 

4,096,000 

■ 967,080 
184, 320 
142,030 
179,200 
C83, 520 
555, 520 
858, 240 
Unknown. 

1,851,520 
40, 920 
737,280 
18, 560 

4, 492, 800 

17,564, 800 


Ashland forest reserve (Oreg.) . . . „. . .-. 
Cascade Range forest reserve { Oreg.) . . ... . .. . . . . . . . .............. . . . 


NATIONAL TAEKS, 


18 
19 
20 
21 


Yellowstone ^National Park ......... . ........... . .... . ... ..... ... . ... 

Yosemite National Park . . . 

Sequoia National Park. ... . . . .............. .... ..... . . . . . . . ... . ..... .;. 

General Grant National Park. .............. ... . . . . . . ..... . . . 


Mar. 1,1872 
Oct. 1,1890 
Oct, 7 1,1890 
Oct. 1.1890 


2, 142, 720 
; 967, 680 
161, 2 80 
2,560 



* The numbers refer to those used on map, Plate II. 



The present great need of providing protection and suitable admin- 
istration for these reservations is to be met by the enactment of a law 
(H. E. 119) which, while less comj)rehensive than that contemplated in. 
the Fifty-second Congress (S. 3235), contains the essential features for 
a first step toward a more thorough organization, and recommends 
itself on account of its simplicity, Having been reported favorably by 
the Committee on Public Lands and placed on the calendar, its early 
passage, which is so necessary to a clinching of the j)olicy expressed in 
the proclamation, is hoped for. This bill provides in the first place the 
use of the Army for protection of the reservations. Experience in 
Yellowstone Park and elsewhere points out the efficiency of such a 
service, which is also satisfactory to the officers and troops, as it breaks 
the monotony of camp life, furnishes useful occupation, and keeps the 
troops in practice for field vrork. 

The next important provision lies in the authority given to the Sec- 
retary of the Interior to regulate the use and occupancy of the reser- 
vations, thus settling their legal status. The sale of ripe timber from 



DIVISION OF FORESTRY. 



325 



reservations and other public timber lands under such supervision as 
to insure the inviolability of the forest cover is also permitted, in the 
discretion of the Secretary. This provision, which has been severely 
criticised, is most important and essential to any kind of successful 
forest policy. Its absence from the statutes hitherto has been the fruit- 
ful source of depredations and forest destruction, for the resident popu- 
lation must be provided with wood material, and, in the absence of 
legal methods and fair means to do so, it is driven to supply its neces- 
sities by unfair means. As soon as a value is placed on the timber of 
the public domain it will be > possible not only to dispose of it advan- 
tageously, but also to control the manner of its use without injury to 
the forest conditions and the future, and an interest in the same will 
grow up. In this or a similar provision^ which attempts a rational use 
of the forest resources, lies the only salvation of our Western forests 
and of the soil and water conditions dependent on the same. 

The funds derived from the sale of ripe timber and other income are 
to bo set aside for the purpose of establishing gradually a more ampli- 
fied and effective system of forest management, so that the forest itself 
sh all pay for its own protection.' 

State Governments are also becoming more active in regard to their 
forestry interests. New Hampshire acted in part upon the recommen- 
dations of its investigating forestry commission, by making the same 
permanent (with a new personnel), constituting the selectmen of the 
several towns firewardens with power or allowing the commissioners 
to appoint special firewardens, the expense to be charged to town or 
county. 

New York has passed new legislation having in view the final estab- 
lishment of a compact State forest and also introducing some methods 
designed for the utilization of the spruce in the present State forest 
reserve. This last provision is faulty in that it is based on the mis- 
conception that restriction of the Gutting to certain sizes is sufficient 
to preserve acceptable forest conditions. 

Fennsylvania has passed a law establishing a well-considered plan 
of examining into the condition of its forest cover, " especially at head- 
waters of rivers, with a view of formulating further action . The Penn- 
sylvania Forestry Association, which represents by all odds the most 
active, business-like, and intelligent element in the forestry movement, 
has made this action possible; the association is thriving, increasing 
its member ship con Stan tly, and with the publication of its now nearly 
regularly issued "Forest Leaves 7 ' is the most powerful ally of the 
national association. 

Eew Jersey is promising to enter the ranks of those States which 
recognize the importance of their forest areas, the first step being an 
examination by a committee of the State board of health into the 
needs of forest preservation on the highlands, the director of the Geo- 
logical Survey having furnished the basis and first suggestion for such 
action. 

Maine having inaugurated a tolerably satisfactory fire law, the north- 
eastern Atlantic States seem to be in a fair way of establishing a forest 
policy. 

In the West we have to note rather a retrograde movement. Oali- 
fornia found it necessary to abolish for political reasons its forestry 
commission, inaugurated eight years ago with so much promise, war- 
ranted by the eager and intelligent work of the first commission. Colo ■ 
rado also has practically abandoned its first attempts at a forest policy 
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"by leaving the competent and useful . forest commissioner without salary 
and means to proceed in Iris work. 

Wisconsin lias entered the ranks of forestry States by the inaugura- 
tion of a forestry association starting upon a practical basis, which 
has in view the active cooperation of lumbermen. 

The most notable event in the forestry movement, however, was, as 
in many other movements^ its treatment at the World's Fair in Chicago, 

GERMAN FOREST MANAGEMENT. 

In addition to preparing the forestry part of the United States Gov- 
ernment exhibits, it became one of the pleasing duties of the chief of 
this division to collect and install another forestry exhibit, to be placed 
in the Forestry Building for the German Government. 

Fpon the joint invitation of the Commissioner General for the German 
Empire and the chief of the Departments of Agriculture and Forestry 
at the World's Fair, and with the sanction of the Secretary of Agri- 
culture, by whom the necessary furlough was granted, he undertook 
the honorable mission of collecting materials from the various forestry 
institutions of Germany, which might illustrate the methods and means 
of forest management and the status of forestry as a science and art 
in that country, .aclvnowledged; as leading in this particular branch 
of economics. The object of such an exhibit was more to acquaint our 
people with superior forestry methods than to attempt to show the 
progress, and perfection to which forestry in Germany has attained. 
It was in the main to be an object lesson to our people and in that sense 
the cooperation of this Government in the manner indicated was readily 
given. 

Accordingly the writer early in April visited the forest departments 
of Prussia, Saxony, Saxe-Weimar, Bavaria, Wurtemberg, as well as 
the leading forest academies and forestry schools (Eberswalde, Miin- 
den, Tharandt, Giessen, iilisenach, Tubingen, Munich, and Zurich) 
and selected siich materials as would serve the purpose in view. 
In this undertaking, which on account of the short time left for it neces- 
sitated unusual expedition sn ess, the writer received the most court- 
eous, ready, and generous assistance from all the officers in charge of 
and in connection with the institutions above named, so that in less 
than two weeks the material was selected and within six weeks began 
to arrive in Chicago. There was of course no time to prepare anything 
specially for the purpose and only material on hand in the archives or 
study collections could be hurriedly gathered, to be finally shaped into 
an organic whole, representing a picture of the forest management of 
Germany. The cost of this journey and instaHation was borne jointly 
by the German Government' and the World's Fair authorities. 

A description of the exhibit, as finally installed by the writer, may 
serve the purpose of elucidating somewhat the methods of forestry as 
practiced abroad, and which, in principle at least, will have to be 
imitated in time by our people, as they have been by other nations. 

MAP WORK AND FOREST DISTRICTING-. 



The first requirement in the management of any property is that all 
its conditions should be known and recorded. Hence a topographic 
survey of the forest district to be placed under management is the first 
requisite. Such .-survey refers not only to the boundaries and topo- 
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graphical features of the district" itself,, but also to the surroundings, 
especially with reference to eonnections with markets, and finally the 
geographical position of the forest areas in general grouped according 
to ownership. As illustrations of this last class of surveys there were 
exhibited/ 

Forest map of Bavaria ; 
Forest map of VVurtemberg. 

These show in three different colors the forest areas belonging to the 
Government, to communities and institutions, and to private owners. 
Prom these it could be seen not only that the three classes of proprie- 
tors share about equally in the ownership of the forest area, but that 
the Goveminent owns mainly the forests on the mountains where forest 
management must be carried on, not for profit, but for indirect benefits 
in the preservation of favorable soil and water conditions which there- 
fore makes the permanent, well-organized management u by and for the 
people n necessary. Contrary to the notion to which currency is so often 
given in the United States, the various governments of Germany do 
not own more than 35 per cent, exercising partial control (so as to pre- 
vent destruction and waste) over only 15 per cent in the hands of com- 
munities and institutions, and leaving the balance of 50 per cent of the 
forest area in private hands almost entirely without restriction. 

Sometimes the contours of the country are also indicated on the maps, 
which serves the useful economic purpose of permitting ready reference 
of the forest areas to the topography. As an in stance of such work there 
was shown a 

Relief map of Hesse. : 

On this the forest areas were indicated in green color. 
. For the sake of orderly administration, the whole country is separated 
into forest divisions or inspections (sometimes both) each of which forms 
a separate unit of administration. To indicate this subdivision there 
were exhibited : 

Forest division map of Wurtemherg. 

Forest district map of three forest inspections in the Spessart Mountains of Bavaria. 
General forest map of forest inspection Bamberg-E as t 7 Bavaria. 

It is to be understood that we are now speaking only of the Govern- 
ment forests, which are under a uniform general administration. 

The administration of the Government forests is usually assigned 
either to the finance department (as in Bavaria) or to the department 
of agriculture and forestry (as in Prussia)^ with one director and coun- 
cil directly in charge under the supervision of the minister or secretary. 
The position of the director (Gberlandforstmeister) corresponds some- 
what to that of our Commissioner of the General Land Office, except 
that, an extensive technical knowledge being needed in the position, 
the incumbent is promoted through all positions from the lower grades. 
Again, each forest division is placed under a separate administrative 
body consisting of an administrator (Oberf or stmeister) with a council 
of forest inspectors (rorstmeister) ? each of whom has supervision of a 
number of the final units of administration, the forest districts (Ober- 
foer sterei, Forstamt) . ; The district officer (Oberfoer ster, Revierfoerster, 
etc.), with a number of assistants, rangers (Foerster), and guards (Schutz- 
beainte), is then the manager and executive officer in the ibrest itself, 
while the higher supervising and inspecting officials are located at the 
seats of government. 
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SURVEY OF THE FOREST DISTRICT. 

The survey of eacli forest district is carried out to tlie utmost 
minutiae. To illustrate the methods pitrstied in Pru ssia we flu d first : 

Special survey map of district Muklenbeck. 
Special survey map of district Roeinwaldan. 

These maps on the scale of 1 : MOO appear in portfolio sheets, repre- 
senting a careful survey by theodolite of the boundaries of the district, 
the permanent differences of soil and occupancy (roads, waters, fields, 
meadows, moors, etc.), and the division of the district into smaller 
units of management. This kind of map, of which only three copies 
are made, is then, for purposes of use in daily routine, reduced to a 
scale of 1 : 25000 on one sheet, and printed. The first matter of inter- 
est that strikes us on these blank or base maps is the division lines by 
which the district is divided into parcels or compartments. In the 
plain these lines divide the district into regular oblong compartments 
(Jagen) of about 00 to 75 acres each, with sides of 100 and 200 yards 
respectively, separated by openings or avenues which we may call 
"rides" (Gestell, Sclmeisse), so that the whole makes the appearance 
very much like the map of an American city regularly divided into 
blocks. The rides (from 8 to 40 rods wide) running east and west and 
north and south are lettered, the former, broader ones (main avenues) 
with capital letters, the latter (side avenues) with small letters, while 
the eoiiTpartiiients are numbered. In the forest itself at each corner a 
monument of wood or stone indicates the letters of the rides and num- 
bers of the compartments, rendering it easy to find one's way or 
direct any laborer to any place in the forest. The rides are often used 
as roads and serve also the purpose of checking fires, etc. 

In the hill and mountain districts this regular division becomes 
impracticable and the lines of compartments conform to the contour, 
while the opening of the avenues is restricted to those which can be 
readily transformed into roads ; roads, indeed, determining the divis- 
ion lines wherever practicable. To illustrate these various methods of 
subdivision there were exhibited: 

Blank district map of Ruthnick, Prussia. 
Blank district map of Miihlenbeck, Prussia. 
Blank district map of Sckulenburg, Prussia. 

The first is a pine-forest district in the plain with rectangular com- 
partments, the second a beech forest in the hill country, and the third 
a spruce forest in the Harz Mountains. 

In hill or mountain districts topographic or contour maps become 
necessary, especially for the purpose: of rational road construction, a 
matter on which in modern times great stress is laid and to which we 
shall refer later on more in detail. Such contour maps are sometimes 
executed in papier mache or gypsum models for readier reference. 
This class of work was shown by : 

Relief model of range Buehholz, in district Miihlenbeck, Prussia; 
Relief model of range Sonnenburg, in district Freienwalde^ Prussia; 
Relief model (small) of forest district Sckulen'burg, Prussia, with tlie correspond- 
ing contour inaps ; 
Contour map of forest inspection Maut- West, Bavaria. 

The instrument used in this work is one that would recommend 
itself for similar work in this country for expeditiousness, combined 
with sufficient accuracy (0-4 per cent) ; namely, the 

Tacky meter, construction Fennel, with projecting apparatus. 
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The instrument, which was esMbited r is most compact and simple to 
handle, permitting direct survey of both distances and vertical con- 
tours in one motion, without any calculations; the former by means 
of a Eeichenbach distance measurer, with stadia, the latter by a pro- 
jecting apparatus (rectangular triangle) giving the horizontal distance, 
while a limb with nonius permits the reading of the azimuth. 

Eor rapid preliminary work, such as the trial location of roads, 
various instruments are devised, which can also be used for measuring 
heights of trees, etc., of which the universal dioptra, construction Stoet- 
zer, was exhibited. These are usually simple pendulum instruments. 

Of late years a further refinement in the methods of seducing to paper 
the conditions of forest areas has been begun in Bavaria by the con- 
struction of soil maps. 

Soil map of forest district Hauptmoorswald (Bavaria). 

"The soil map and its significance for forest management/' by A. Baunian, 

These exhibits gave notice of this new departure. The above map, 
comprising 8,000 acres on a scale of 1: 20000 3 shows by colors the kind 
of soil^ and by signs its quality and depth of surface soil, character of 
subsoil and depth to ground water; black dots show the points actually 
examined. The notation is so simple that th e conditions on any part 
can be readily read. 

For instance, finding in one place of yellow shade, which denotes 

sand, the reading A, Q S \* 90 ' we know at once that it is alluvial sand, 190 

centimeters deep to ground water ,* while in the same area A. -s. 30 ; would 

■■■■-^:---"V^.-V- .- ' ' kYT 

tell us that the alluvial sand is overlaid by 40 centimeters of humus 
mold, and that the subsoil at 30 centimeters below the sand is impene- 
trable "Keuperletten" (clay). 

PRINCIPLES OF . MANAGEMENT. 

The fundamental principles upon which the German Government 
forests and most of the communal and private forests are managed is 
briefly expressed in the idea that the forest growth is to be treated as 
a crop to be reproduced as soon as harvested, involving continuity of 
crops. To carry this principle into effect most advantageously the 
management must take care the natural forces and con- 

ditions upon which thrifty forest growth relies, which leads to the 
second principle, that of highest efficiency of crops, or the two leading 
principles combined, to produce the largest amounts of material (or 
revenue) in the shortest time without impairing the condition and 
capacity tor : reproduction of the forest, perpetuating valuable forest 
growth wherever this is the best crop or where soil conditions make a 
forest cover desirable. In government forests in addition the financial 
principle prevails of treating the forest as a permanently invested capi- 
tal, from which only the interest is to be used, making the amount har- 
vested or f he revenue derived to be as nearly alike from year to year 
or from period to period, and as nearly corresponding to the annual 
accretion, as it is possible to make them. 

The present ^ Oberlandforstmeister, or director, of the Prussian for- 
est department uses the fbllowin in laying down the prin- 
ciples upon which the government manager its forests : 

The Prussian state forest administration does not accede to the principles of a con- 
tinuous highest soil rent based upon compound interest calculations, but believes, 
in contradistinction to private forest management/ that it can not avoid the obliga- 
tion in the management of the state forests of keeping in view the welfare of the 
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whole community of citizens, and therein taking into consideration the need for 
continued supply of wood and other forest products as well as the other objects to 
which in so many directions the forest is subservient. The administration does not 
consider itself entitled to pursue a one-sided financial policy, least of all to submit 
the government forests to a pure money-making management strictly based on capi- 
tal and interest calculations, but considers it its duty to so manage the forests as a 
patrimony belonging to the whole nation that the present generation may be bene- 
fited by tbe highest possible usufruct in satisfying its wants and deriving the pro- 
tection which the forest renders, and that to future generations may be secured at 
least as large usufruct of the same kind. 

To carry out these principles the intimate knowledge of the conditions 
of the property, referred to above, is necessary and is obtained by a 
careful forest siyvey as a basis for a systematic administration and 
forest regulatioD. As samples of the manner of acquiring and record- 
ing this knowledge the following exhibits served: 

Manager's map of forest district Ruthnick, Prussia, representing conditions (nine 
forest in plain) and working plan in 1889. 

Managers map of forest district Muhlenberg, Prussia (beech forest in hill country), 
representing conditions and working plan in 1891. 

Manager's map of forest district Schulenburg, Prussia (spruce forest in Harz 
Mountains), representing conditions and working plan in 1891. 

Set of 4 timber maps of district Hauptmoorswald, Bavaria, showing conditions, 
respectively, in 1843, 1855, 1868, 1880. 

Set of 6 timber and manager's maps of district Cunnersdorf, Saxonv, showing con- 
ditions and working plans in 1829, 1854, 1862, 1872, 1884, 1890. 

Set of 6 timber and manager's maps, reduced on one sheet, of forest district Timm- 
litz, Saxony, showing changes in conditions since 1822. 

Forest survey, valuation, and regulation work, with plans of management and 
maps, of forest district Hinternah, Prussia (Thuringian Mountains), showing all 
changes and revisions from 1822 to 1880. Six volumes of manuscript and 7 maps. 

The blank maps described above are used to denote on them all the 
data which the manager should have before him to readily determine 
the details of his management; that is, a description as complete as pos- 
sible of the forest growth and its condition and the proposed manner 
of utilizing and reproducing the same.* This information — after fur- 
ther subdivision of the compartments where needed on account of dif- 
ferences in soil conditions or growth — is given by means of different 
colors, differences in shade, numbers, figures, marks, and signs. These 
maps, which are prepared after a most painstaking forest survey, and 
which we may call " manager's map" (Plate in), show at a glance not 
only the nature of soil conditions and what the principal kind of timber 
and its admixtures are in each compartment or subdivision, but also how 
old the growth; whether it is to be treated as a coppice, standard cop- 
pice, or timber forest; at what period in the rotation it is to be cut, and 
such notes as the manager himself may add from year to year, as, for 
instance, the yearly fellings, plantings, movable nurseries, new road 
projects, etc. 

One of the most instructive exhibits in this direction was that show- 
ing the changes in Timlitz forest, Saxony. The map of the district in 
1822 presented about the condition of one of our mismanaged Michi- 
gan f orests of pine and hardwoods mixed, from which all the good tim- 
ber had been culled, leaving it to inferior kinds with few groups of 
straggling pines and more valuable hardwoods, without symmetry or 
system in the distribution of kinds or age classes. At the same time 
a map was constructed showing ideally how the forest was to look after 
eighty years' well-planned management. We can then follow in the 

* Each state government pursues somewhat different methods of mapping. Some- 
times two sets of maps are made, one to show the conditions, which might then be 
called a timber map, the other to show the working plan; but these are now mostly 
combined into one. 
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maps made every ten or twenty years the changes in appearance 
iincler the hanii of the forester. During the management new informa- 
tion and experience have dictated modifications of the original working 
plan, giving rise to a new manager's map; the approach to which 
appearing* in the timber map for 1885 leaves no doubt that at the end 
of the period of regulation we will have a well-grown pine forest, with 
deciduous trees mixed in or confined to the more suitable situations, so 
disposed over the area that annually or periodically the same amount, 
or nearly so, of valuable material can be harvested. 

The painstakin g methods of surveying, describing, measuring, calcu- 
lating, planning, bookkeeping, and repeated revising of all the work 
from decade to decade were shown in the regulation work of the district 
Hinternah, Prussia, contained in six large folio volumes of manuscript, 
continued from the year 1822 to the last revision in 1890. We can only 
briefly indicate what this work involves, which was briefly summarized 
in the following exhibit : 

FOREST REGULATION. 

PBOGIIESS OF WGKK REQUIRED TO BRING FOREST AREAS UNDER RATIONAL FOREST 

MANAGEMENT." 

I. Geodetic and topographic survey and mapping. 

II. Forest survey In connection with I, noting all areas distinguished by quality of 
soil, composition, and age of timber; general description of forest condi- 
tions/ of climatic conditions, of surrounding conditions, of possible dangers, 
of market conditions, means of transportation, etc. 

III. Forest districting. Division of forest into parcels or lots and aggregation of lots 

. into blocks and ranges. In the plain, rectangular lots, divided by cleared 
lines called rides (Gestell), are customary • in hilly and mountainous coun- 
try division lines follow the configuration of soil. Differences of soil or 
character of growth within lots give rise to formation of sublots. 

IV. Forest yield valuation (assessment). Ascertaining amounts of timber standing, 

rate of growth on various sites, determining capability of production and 
future yield in material and money. 
V. Determining plan of management (working plans). General plan for all time; 

special plans for period of ten to twenty years. Determining length of 
rotation; amounts annually to be cut, designating lots to be cut, with a 
view to obtaining favorable distribution of age classes; thinnings to be 
made; methods to be used in foiling and cultures. 

: METHODS OF FOREST REGULATION. 

In Prussia it was Frederick the Great who first ordered a regulated 
administration of the government forests, soon after the beginning of 
his reign. The first simple prescriptions of dividing the forests into 
equal areas and cutting every year a proportionate area were followed 
up with more elaborate ordinances having in view a closer equalization 
of the amounts of material harvested and revenues obtained, besides 
other considerations of management for continuity, until finally the 
basis for present methods of regulation was reached in the ordinance 
of 1830, since modified in its details, under which " the preservation, 
revision, and perfection of the work of forest valuation and regula- 
tion "is carried on. 

The modus operandi, similar in principle in all government forest 
administrations, is about as follows : 

Let us assume that the government has purchased* a new forest 
district, comprising, say, 10,000 acres, the average size of the existing 
districts. The necessary surveys and blank maps, as explained, have 
been made and the boundaries carefully established in the field, the 

* Prices for forest soil vary, of course, according to their location and condition, 
just as in our co antry . In 1849 Bavaria sold 27,000 acres of her state forests at $68 
per acre. In Prussia the government has lately (1884-1887) paid prices ranging 
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division into compartments or parcels, larger or smaller according to 
the need of a more or less intensive management, have been noted on 
the maps and marked on the ground (the avenues perhaps partially 
opened), and for the sake of satisfactory administration a number of 
the parcels have been combined into sub districts, u blocks," or ranges; 
and thus the first— purely geometrical--basis for a rational administra- 
tion has been established, ; . Now the arithmetical basis is to be ascer- 
tained. For this, in the first place, a general description of the district 
in its present condition is desirable, parts of which, however, can be 
furnished only after the more thorough measurements described later. 
Such a description recites all needful knowledge regarding the extent, 
the manner of division, the boundaries, and the legal rights. -Next 
follows a description in general terms of topography, climate, and soil 
conditions, and of the forest growth, being a condensation of the special 
description by parcels. The manner of treatment hitherto, the market 
conditions, current market i^rices, and usual wages are noted. Then 
after recital of the processes and meihods by which the information in 
the following detairwork has been obtained, the principles adopted for 
the management and its motivation are stated, forming a general guide 
for the manager for all time. 

These principles arc formulated by a commission, after sufficient gen- 
eral knowledge of the condition of the district is obtained. In this 
important part of the general description, not only the territorial par- 
tition of the district into compartments and blocks or ranges is deter-, 
mined, ancl reasons given for it, but also the system of management 
for each block or parts of blocks, whether coppice, standard coppice, 
timber forest, etc.,* and the length of rotation, i. e., the time within 
which a block is to be cut over and reproduced; furthermore, the prin- 
ciples according to which the fellings are to progress, reproduction is 
to be secured, thinnings are to be made, the annual yield to be expected, 

from $5 to $60 per acre, and for a round 70,000 acres the price per acre was $21 aver- 
age. These were mostly devastated waste lands in the northern plain. In Thurin- 
gia, where prices for wood and land are higher, the price for forest land is from $20 to 
$60 and as high as $80. These prices do not, of course, include any timber growth, 
the value of which, if present, is calculated according to well-known careful meth- 
ods of determining " expectation values." According to a calculation "by Dr. J. 
Lehr, based on the net income as representing interest at a 3 per cent rate and 
assuming a ninety -year rotation of the forest growth for the entire German Empire, 
the forest land was worth $25 per acre and the wood on it $156 per acre. 

- . ^ NotE.— Timber forest (Hochwald; high forest) is a forest in which trees are 
allowed to grow to maturity and reproduction is effected either by natural seeding 
from the old growth in various ways or by planting or sowing after removal of the 
old growth; it is usually managed in rotations of 70 to 120 years. 

Coppice (Niederwald; low forest) is a forest in which reproduction is expected by 
sprouts from the stumps ; this is usually managed in rotations of 10 to 40 years. 

Standard coppice (Mittelwald j middle forest) is a combination of the two forme^ 
the standards being allowed to grow to maturity and reproduction being secured 
both by seed and sprouting. 

Determining the rotation. — Our friends who are attempting to bring about; a more 
rational treatment of our forests have often a mistaken notion as to when timber 
should be cut; when it is ready for the harvest. This can not be determined by any 
set period, as in the ripening of fruit in agriculture, or by any more or less defined 
age, much less by any diameter measure. The determination of the "felling age" 
(Haubarkeitsalter) or of the length of "rotation" (Umtrieb) depends on the use to 
which the crop is to be put, the manner in which it is to be reproduced/ and the 
amount of material that can be produced or the amount of prolit that can be derived 
from it. This determination is one of the most dim cult, requiring both careful finan- 
cial calculation and knowledge of forest technique. 

The " sylvieulturai rotation " is that which considers mainly the forest technique, 
being the time when perfect natural reproduction is most surely attainable, i. e./ 
fullest seed production in timber forest, highest sprouting capacity in coppice forest; 
or, when preservation of the productive capacity of the soil^ avoidance of damage 
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and the time within which the forest is to be brought into a regular sys- 
tematic order of man agenient— in short, all the general framework of the 
managements, as far as determining a set policy into which the special 
working plans should fit. Before this report can be made final, how- 
ever, the work of the valuator or examiner must have proceeded to 
some extent. 

VALUATION WORK. 

The valuator or estimator upon whose work as a basis the general and 
special working plans depend, begins by examining and describing 
briefly the conditions of the soil, its productive capacity, and the kind 
and appearance of the growth in each compartment (or subparcel, if 
conditions of growth or soil make such subdivision desirable). In the 
description the dominating kind of timber or, if mixed in equal propor- 
tions, that upon which the management is to be i^roroinently based, is 
named first and the average age of the growth* with speciai reference 
to the dominating timber is ascertained for the purpose of ranging the 
parcel into an ~" age- class," which comprises usually twenty years, so 
that the growth of 1 to 20, 21 to 40, 41 to 60 years, etc., form each an 
age-class or period. The density of the growth and larger openings 
devoid of tree growth are specially noted. The valuator at the same 
time is expected to form, from general appearances, an opinion as to 
the best treatment of each parcel in the near future, and note it and 
especially whether the growth is to be cut during an earlier or later 
period, than its age would warrant considering the likelihood of its 
thrifty or its unsatisfactory growth. He also estimates the amounts 
to be taken out in thinnings for the next twenty years. 

from windfalls; diseases, etc., are uppermost considerations. These considerations of 
course also influence in part the determination of any of the following rotations, 
which we may call - " economic rotations." 

_ The " rotation of greatest material production" is that which allows the forest to 
grow as long as the average annual accretion is at a maximum. This differs, of 
course; with species, climate, soil, etc. If for the mass of material we substitute its 
money value and strive to so arrauge that the time of rotation coincides with the 
largest money returns, we have a " financial rotation." 

Various points of view lead to different kinds of financial rotations : 

" Rotation of the highest harvest-value " or 1 ' Technical rotation " which attempts 
to produce certain desired sizes and qualities in largest quantity with a view of 
obtaining therehy the largest money return for the crop under the circumstances 
(management for telegraph poles, fence posts, osier holts, tan-oak coppice). 

"Rotation of the highest forest revenue" when the growth is to be harvested at 
the time of its maximum average annual net money value ; this time is influenced 
both by the amount of material and the price paid for better sizes and quality of 
wood. In this rotation no regard is paid to the original, capital invested in the soil; 
when this latter factor is introduced into the calculation we arrive at the true 
"Financial rotation" or " Rotation of the highest soil (or ground) rent," in which 
the forest is to be cut at a time when the capital invested in soil, stock, and manage- 
ment, furnishes the highest interest rate. This capital as far as the soil is concerned 
may be represented by its actual cost, or by its market value, or else by its capacity 
for production (Bodenerwartungs worth; soil-expectation value), which is found by 
adding the values of expected returns at harvest discounted to the present time and 
deducting the expenses incurred up to the time of harvest, similarly discounted. 

To determine this value, experience tables must give the data. Local conditions 
and prices and the rate of interest applied of course Influence the length of the finan- 
cial rotation. It is shortest for a firewood management (in Germany say 60 to 70 
years), for spruce and pine at an interest rate of 2 to 3 per cent a rotation of 70 to 90 
years, with oak 120 years, appear as profitable rotations; where small sizes, mining 
timber, posts, poles, etc., are bringing good prices, the most profitable financial rota- 
tion may be shorter. It stands to reason that the length of this rotation as well as 
of all others can be only approximately calculated. The forestry literature of Ger- 
many is most prolific just now with regard to determining financial rotations, and the 
highest mathematical skill is employed in the discussion. 

*Growth (I Jest and ;— stand)is here and farther on used in the collective sense of the 
word to denote an aggregate of trees ; for which also the word "stand" may be employed. 
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Witli this information established, a table may be r constructed,, in 
which the area of each parcel is entered, according to its average age 
or " age class," modified by considerations of productive capacity and 
from this a u timber map 7r is made, showing the present conditions of 
the forest ; the kind of dominating timber in each parcel being denoted; 
by a color, intermixed timbers by signs, and the age by the shade of the 
color in 4, 5, or 6 gradations according to the number of age classes, as 
shown in the accompanying ideal map. 

ARRANGEMENT OF AGE CLASSES. 

E'ow follows the determination of the future arrangement of age 
classes, the object of which is to have, when the forest is regulated, in 
each period of the rotation an approximately equal or equally producing 
area to be cut. It therefore becomes necessary to shift the distribution 
of age classes, in arder to attain the equality of the sum of areas in each 
period. In addition to the mere equalization of areas, there are several 
other considerations guiding the valuator in arranging the age classes. 
The oldest timber, as well as that which for some reason has ceased 
to make satisfactory growth, is of course to be cut first; hence the con- 
ditions of the areas are more specially examined regarding health, 
density of cover, soil, vigor, etc. In coniferous growths, especially in 
the plain, the danger from windfalls, if one parcel is cut and thereby 
the other exi>osed to the prevailing storms, necessitates such an 
arrangement in the location of the fellings (or age classes) that the 
removal of an old growth will leave behind it a young growth which is 
less liable to be thrown. This local distribution of the age classes by 
which, in the direction of the prevailing winds, no two neighboring 
growths are assigned to the same period is also desirable from other 
considerations. By avoiding a eeries of extensive fellings side by side 
the danger from fires is lessened, and liability to spread of diseases and 
insect attacks,- danger, from frost, and drought to young growths, is 
confined or reduced. Hence an arrangement of the age classes as near 
as possible after the following scheme has been generally adopted, in 
which the Roman figures denote the age classes, I standing for the 
oldest growth, containing, if the rotation has been set at 100 years, tim- 
ber of 80 to 100 years, to be felled within the first twenty years, II for 
that to be felled within twenty-one to forty years from the present^ 
and so on, Y to be felled in from eighty to one hundred years. 
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FI0.1.— Diagram sliowiug arrangement of age classes. 

In mountainous districts, where the topography influences the 
exp ense of transportation, fellings are often more concentrated and 
the higher parcels used and reproduced before the lower, in order to 
avoid injury to the young growth by a reversed condition when the 
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material from above would have to pass through the young growth 
below. Various minor points may also dictate exceptional arrange- 
ment In coppice growth, needed protection of the stocks against 
cold north winds makes it desirable to have the fellings progress from 
the south and west towards north and east. Altogether it will have 
become apparent that the distribution of successive fellings is an 
important matter, not only from the standpoint of regulated adminis- 
tration, but also of successful culture. 

In the accompanying map (Plate in) we have attempted to give an 
idea of the matter in which a u manager's map v is constructed, and 
how ideally in a forest of the plain the arrangement of age classes would 
appear when the forest regulation is perfected. 

Portrait of G. 'L. Hartig, Oberlandforstmeister of Prussia (1811 to 1836), 

This portrait was exhibited to represent the father of the methods of 
forest regulation in. vogue ..at the present time, as developed in his 
"Instruction for the valuation of forests," 1795. He was also one of 
the most fertile writers in forestry literature. 

YIELD CALCULATIONS. 

When the distribution of areas has been effected in accordance with 
the considerations set forth, the yield calculations are made. These 
are computed after careful measurements and by various methods of 
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calculation, which have been developed after much experience during 
more than one hundred vears. 
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Since -the ■•different compartments are cut at different- times, --not only 
the present " stock on hand" needs to be measured, but also the accre 
tion for each age class from the present to the middle of the period in 
which it is to be utilized as to total quantity (decreasing in arithmet- 
ical proportion as the stock on hand is diminished by lellin gs), when 
by adding the two quantities and dividing; the total by the number of 
years in the rotation or time of regulation the equalized yearlyquota 
to be utilized or " felling budget " (Haubarkeitsertrag or etat) can be 
calculated. 

The determination of existing stock is made by measuring diameter 
breast high by means of calipers, estimating the average height and cal- 
culating contents with the aid of tables which give the corresponding 
volumes of timber wood (above 3 inches diameter) . These tables are con- 
structed after im^^ from which the " factor 
of shape 77 for each species, soil, or climate is derived; for, since the tree 
is neither a cylinder nor a cone, which could be calculated from the 
base and height, the modification from either of these two forms, the 
"factor of shape, 57 must be determined experimentally in-order to arrive 
at the .approximately true contents, These measurements are made 
somewhat like those for which schedules are given on page 310 of this 
report. In very irregular growths and with skillful valuators a simple 
estimating of contents or the use of so-called ncrmal yieki /or ^experi- 
ence tables, 77 which give for the various species, soils, and climates the 
amount of wood that would normally be produced per acre at a given 
period, is not excluded. 

Normal yield table for sjiruce. 
[Main-grow tli (exclusive of thinnings) per acre.} 



Age. 



: Site class 
I. 

10 year a . 
20 years . . , 
80 years 
40 years 
50 years . . . 
60 years . 
70 years ... 
80 years ... 

90 years 

100 years 
110 years ... 
120 years . . 

Site class 
II. 

10 years ... 
20 years . . . 
30 years . .. 
40 years . . . 

50 years . - . 
60 years . . . 
70 years ... 
80 years 
CO years . 
100 years . . 
110 years . . 
120 years..: 



1 



2, 364 
1, 619 
1, 161 
842 
639 
484 
356 

301 

- 293 
291 



Sq.ft. 

49-2 
114 *4 
159 -5 
188-4 
209-7 
225 -8 
237-1 
244-9 
250-9 
258 -4 
264-5 
209-7 



26-1 
77-9 
89-9 
151-8 
180-1 
200 -1 
213-6 
222-7 
231 -3 
239-2 
246*5 
252-3 



Feet 
4-9 
16 -7 
29-2 
47-6 
62-6 
76-7 
88-2 
97-4 
105 -3 
112-5 
117 -7 
121 -4 



3-2 
11-5 
22-6 
35 -1 
47-2 
59-7 
71-8 
83-0 
91-5 
97-7 
103-0 
106 -6 



Cu. ft 

86 
1,101 

2, 003 
4,748 
7 222 
9^ 209 
10, 582 
11, 655 
12,555 
13, 299 
13,971 
14.586 



315 
1,187 
2, 502 
4,176 
6, 220 
7,808 
9,295 
10,339 
11, 125 
11,740 
12,269 



Cu.fi. 
715 
2, 174 
4, 204 
6, 378 
8, 623 
10, 625 
12,198 

13, 213 

14. 043 

14, 715 

15, 272 
15.730 



415 
1,201 

2, m 

4, 038 

5, 791 
7, 851 
9, 481 

10,725 
11, 683 
12,398 
13, 013 
13,585 



Age, 



Site class 
III. 

10 years . 
20 years . 
30 years . 
40 years . 
50 years . 
GO years . 
70 years . 
80 years . 
90 years . 
100 years 
110 years 
120 years 

Site class 
IV. 

10 years ... 
26 years 
30 years . , 
40 years ., 
50 years . . 
60 years . . 
70 years . . 
SO years - . 
90 years . . 
100 years . 
110 rears . 
120 years . 



3, 732 
2,412 



O CO : 



Sq.ft. 
18-3 
53-7 
86-6 
130 -1 
154-9 
171-8 
185 "3 
196 -2 
205 -2 
214 -9 
223-2 
230 -6 



.11 *3 
36 -5 
72-2 
107 -9 
130-1 
143 -5 
154 "9 
162-6 
172 -3 
181-5 
187 -0 
191 -4 



Feet. 
1-9 
6-6 
15-7 
25 -0 
36 -7 
48 '2 
59-0 
67-9 
74-1 
79-4 
83-0 
85'G 



1-6 
4-6 

10 -5 

is-o 

26 "2 
35-1 
42 6 
51 *5 
57 '1 
61-3 
63 -3 
66 -6 



o rt 



cfu.fi. 



100 
- 472 
1,244 
2, 574 
4, 004 
5, 219 

6, 220 

7, 093 
7,922 

8, 694 

9, 324 



140 

515 
1,287 
2, 231 
3,089 
3,790 
4, 361 

4, 848 

5, 305 
5,720 



Cu.ft. 
200 

- .772. 
1,617 
2,760 
4, 247 

5, 634 

6, 893 

7, 994 
8,866 
9,638 

10, 296 
10. 725 ^ 



157 
500 
1,044 

1, 830 

2, 788 

3, 761 

4, 519 
5,248 

5, 763 
6, 249 

6, 707 
7, 150 
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In very regular growths trial areas only are measured. To indicate 
this phase of the regulation work there were exhibited of the many 
instruments in use : ; - - - 

G, Hey era' perfected calipers (Lest construction), 
A. -Treffurtli's triangular calipers. 

Hypsoraeters (heigiit measurer), construction Faustman, Wcisc, Wild, Stoctzer. 
Accretion borer, construction I'ressler, Neuhofer, and Mat the s. 

These last instruments are most convenient for ascertaining the rate 
of growth on standing trees, a hollow augur of small diameter (one- 
fourth inch) taking out of the trunk a core 2 or 3 inches long, which 
allows the measuring of the width of annual rings, and therefrom, by 
aid of tables, the calculation of the rate of mass accretion for the past 
live to ten years, from which a judgment of the probable future accre- 
tion can be formed. The more usual manner of determining the rate of 
accretion, however, for purposes of yield calculation, is by felling sam- 
ple trees of each class, dissecting and measuring the accretions of past 
periods, as indicated in schedules on page 310. 

In modern times the exact measurements are mostly confined to the 
growths that are utilized during the first or first two periods of twenty 
years. 

FELLim BUDGET. 

After all these data for each, compartment have been booked, and 
the yield of branckwood and roots-— for even these are mostly utilized — 
as well as the probable amounts to be taken out in thinnings, have 
been estimated and recorded, and after the likelihood of decreased 
accretion in the different compartments has also been determined from 
ineasurements and experience, the _ u felling budget 77 is determined as a 
sum of the stock on hand and the amount of annual accretion multi- 
plied by the time/ during which it is allowed to grow, i. e. ? in the aver- 
age to the middle of the period in which, the compartment is placed/ 
divided by the period of rotation. Thus a growth of eighty- five years, 
which showed a stock on hand of 3,825 cubic feet per acre, and hence 
had an average accretion hitherto of 3,825-^85=45 cubic feet per year, 
which is likely to bo reduced on account of gradual reduction in stock 
and other untoward conditions to 30 cubic feet, would yield during the 
first period 3,825+30x10=4,125 cubic feet. And if the compartment 
contained 50 acres it should be credited in the working plan in the 
; column for the period I with 4,125 x 50=206,250 cubic feet. By adding 
j up the amounts of the yield of all the compartments placed in the first 
period and dividing by 20 (the length of the period) the annual budget 
which should be felled during the period, is found. If, however, it is 
desired to equalize the fellings more or less through a longer period— 
i for instance, the time of rotation— then the amounts in all the periods 
must be summed up, and these sums as nearly as possible equalized by 
shifting the position of the compartments from one period into another 
(necessitating always new calculations of the accretion) until the 
equalization in the periodic sums is effected. 

Even then, however, before finally determining the annual budget, a 
calculation is made to see whether the area contains as much timber as 
it normally should; if more, the budget may be increased; if less, a 
saving must be made in order to bring up the stock on hand to the nor- 
mal. If, for instance, we know from the experience tables that our 
forest should normally yield 50 cubic feet per acre a year in a 100-year 
rotation, then the normal stock would be 100x50-^-2= 2,500 cubic feet 
per acre. This is the average amount of wood per acre which we 
AO 93- — -22 
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should strive to keep in stock in order to get ike full benefit, of .the 
productive capacity of the soil and insure an equal growth and equal 
annual cut -for all time. '.In; reality,, "this" ideal -is, of course, never 
reached, but this so-called normal forest, conceived in ideal condition, 
serves as a guide in the working plans, and the conception is a most 
useful and important one. To put it into practice we must either save 
at first on the annual cut until normal condition is attained, or we may 
increase the cut if more old timber than necessary for normal stock is 
on the ground. Additional reserves may also be provided for to avoid 
any unforeseen shortcomings in the budget due to insect ravages, mis- 
takes in calculations, etc. 

We can not here enter into the details of all the work of the valuator, 
being satisfied by having indicated in general the methods pursued.- In 
coppice management, of course, all these fine' calculations become -un- 
necesary, and the periodical or annual cut is determined by area mainly. 

From the general plan thus elaborated the special plan for the first 
period or half period of the management is worked out in detail both 
for fellings, cultures, and other work, road-building*, - drainage, etc. 
Tliis special plan, then, is the basis on which the local manager finally 
makes out the annual plans of work, which are submitted for revision 
and approval to the controlling .officers. Thus, while the general and 
special working plans lay down the general principles, the annual plans, 
into which enter considerations of immediate needs and financial adjust- 
ments, permit such deviations from the general plans as. may appear 
needful from year to year. Every ten or twelve years, or at other stated 
periods, a careful revision of the whole regulation work is made, in which 
the carefully noted experiences of the manager are utilized to correct 
.and perfect the plans. 

In addition to the maps explained before, there were exhibited all 

Schedules and instructions used in forest .regulation work of Prussia, 

The results of such careful administration and the methods in detail, as 
practiced in Bavaria and Prussia, were exhibited in the folio win g volumes : 

The Forest Conditions of Prussia, bj .O. v. Hagen, 2d edition by K. Donncr, now 
Ob orlan dfors tineist or. 

Forest Laws and Executive Orders of Bavaria, Explained by Aug, v. Gangliofer, 
ministerial councilor ; small edition for use of employees. 

Forest Survey and Forest Regulation, by Ad. Kunuebaum. 

The following condensed table was prepared to give at a glance an idea 
of the profitableness of government forestry in the leading German states: 

Forestry statistics of certain German forest administrations showing average cost of 
administration, gross and 



States. 


Forest 
area. 


Total ex- 
pendi- 
ture. 


Hevenue. 


Expenditures and revenues ptr 
acre of forest. . 


Gross. 




Expenditure a. 


■s 

o 
u 

ft 


Total. 


Per cent Of 
gross income. 


Administration 
and protection. 


Marketing crop. 


Cultivation. 


m 

1 
© 




Acres. 
























6, 000, 000 


$8, 000, 00!) $1-1, 000, 000 


$6, 000, 000 


$1.33 


58 


$0.48 


$0.30 


$0. 14 


$0, 06 $0.96 


Bavaria . - . . . ... 


2, BOO, 000 


3, 150, 000 


5,880,000 


2,730,000 


1.37 


53 


.64 


.37 


.31 


. 11 


1.19 




470, 000 


1, 025, 000 


2,200,000 


1,235,000 


2. 17 


45 


.87 


.92 


.22 


.33 


2. 63 


Saxony ............ 


416,000 


1, 040, 000 


2, 750,000 


1, 710, 500 


2. 50 


37 


.65 


.81 


.11 


.21 


4. 11 




235, 000 


404,000 


1,000,000 


686,000 


1.54 


40 


.22 


.83 


.15 


,12 


2.90 


City of Zurich 


2, 760 


14,000 


26,000 


12, 000 


5. 00 


54 


1. 14 


2.10 


.16 


1.14 


4.40 
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The average cost of administration is 40 per cent of the gross yield; 
of this 30 to 40 per cent goes to salaries, 30 to 40 per cent to wood-chop- 
pers, 15 to 20 per cent to roads and cultures, 0 to 25 per cent for sun- 
dries. 

In fourteen- state forest administrations, covering 10,000 ? 000 acres, 
the cut during ten years was 55 cubic feet per acre per year, of which 
27 per cent, or about 15 cubic feet, was lumber wood, equal to about 
120 feet, B. M. 

An idea of the conservative management of the state forests may be 
gained from the statement that, while in Prussia in the years from 1829 
to 1867 the cut increased from 28 to 37 cubic feet per acre and to 46-7 
in 1880, the proportion of the old timber over 80 years has during 
the last twenty years increased from 23 to 27 per cent, the cut in 1880 
being 31 cubic feet per capita, valued at 37 cents per cubic foot cut in 
the forest ready to be hauled. 

STATISTICS OF FOREST DISTRIBUTION. 

; To these statemeiits we may add for convenient reference the follow- 
ing statistics on the forest distribution : 

The forests of the German Empire occupy about 35,000,000 acres, or 
nearly 20 per cent of the total available area, or about three-fourths of 
an acre per capita of the entire population. In the southern, and more 
mountainous states it occupies 33 per cent ; in the hilly and "mountain- 
ous districts of middle Germany, including the most densely populated 
states— Saxony and Hessen- — it forms 31 per cent; while in the north 
German plain: it occupies but 24 per cent, and in the seaboard plains 
but 15 per cent of the entire area. Half the forest is private property 
in Prussia, B avaria, and Saxony, besides in some minor states ; about 
one-third is state property in all the more important states except 
Baden, while in the entire Empire about one-half is private, one-third 
state, and ; one-sixth communal property. 

In Prussia the state is principal proprietor in the eastern provinces, 
where state forests occupy 50 to 00 per cent; private or communal 
ownership prevails in the densely populated western and southern dis- 
tricts, the former (private ownership) far exceeding the latter in most 
provinces. The communal forests are especially noteworthy, forming 
as they do often the most valuable resource and relief from taxation. 
The small town of Goerlitz, in Silesia (62.000 inhabitants), possesses such 
forest areas of 7 5,000 acres extent under four managers. As regards 
the different species, pine predominates in the north and northeast, oak 
and beech in the west and southwest, spruce, fir, and larch in the south, 
while the central portion contains them all mixed in varying propor- 
tions. The proportionate composition is as follows : Coniferous growth, 
05'5 per cent of the total forest area, namely, 42*6 per cent pine, 22*6 per 
cent spruce and fir, 0*3 per cent larch ; deciduous growth, 34-5, of which 
beech occupies the largest part, namely, 14*7 per cent, oak timber forest 
3-5 per cent ? while to the standard coppice 6*5 per cent are devoted and 
the balance to mixed forest and coppice. 

METHODS OF HARVESTING AND TRANSPORTATION. 



Turning now more directly to the management of the districts in 
detail, we may begin our survey at the end, as it were, by first glanc- 
ing at the methods of harvesting and transportation. 

As far as practical means and methods in felling and logging oper- 
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atlons go, we can learn but little from Germany,- except that more care 
in the utilization of the timber would bo prori table here as it is- abroad. 
Yet it may be of interest, and not entirely devoid of suggestive value, 
to briefly recite the practices followed in most government forests, 

The location of fellings for the year having been determined, with 
due -'consideration, the rangers engage and control, under supervision 
of the district manager, the crew of wood-choppers under a foreman, 
who are mostly men living in the neighborhood of the range or district 
and accustomed to all kinds of forest work.* A contract, which contains 
conditions, regulations, and a scale of prices, is made with them, which 
they sign. The men are paid by the job,.- the prices per unit differing-, of 
-course, in .different localities and being graded according to the kinds 
of timber, size, etc. 

To cite one example we may take the schedule prices paid at the city 
forest of Goslar, as this will interest us further on. There are 40 
men. nearly permanently employed either in wood-chopping, planting, 
or otherwise, and their average earnings during three years have been 
about SO cents per working day. The prices for cutting spruce, Including 
moving to roads and barking, and the average prices obtained for ten 
years' were as follows: 



Cost of cutting. 


Average price 
obtained in 
the woods. 


Lowest 
class. 


Highest 
class. 


RawtinYber, above 5 inches in diameter (5 classes) 85 cents per 100 cubic feet 

-Long' poles (3 classes), from 84 cents to $1.08 per. 100 cubic feet . . . '. 

Small-polos (4 classes), from $1.37 to $3.07 per 100 cubic l'cct 

Firewood, sj>lit, 70 cents to $1 per cord 


$9. 50 
5. 90 
3.60 
3.60 


$16.20 
7.90 
5. 80 
4. 30 
1.60 







111 Prussia the average cost of lumbering (wood-cutting and bringing 
to roads) for all kinds and dimensions is 05 cents per 100 cubic feet; 
that is to say, the wood-choppers' bill on "the" 300,000,000 solid cubic feet 
of wood harvested annually in the Prussian government forests amounts 
to $1, 050,000. It will appear from the prices for wood cited that often 
the harvesting is more expensive than the price obtained, as, for 
instance, for brushwood, which will hardly sell for half the cost of 
cutting, but its removal is necessary from cultural considerations. 
The wood-choppers are also sometimes expected to move the cord wood 
at least to the neighboring roads, so as to obviate the driving of teams 
through the woods or young growth. 

If the felling is to be a clearing, a strip is assigned to each gang 
of 3 men, 1 with an ax and 2 with saws (felling with the saw, of 
course, is the rule) ; if a regeneration cutting or thinning, the trees to 
be taken are carefully selected by the ranger or manager and marked 
with a marking hammer. As a rule, all fellings are done during winter, 
and all trees, except in the coppice and small poles, are felled with the 
saw close to the ground. In the- pineries-: of- the Korth German plain, 
where the root wood is salable, they are even dug out and then sawed 
off close to the root, thus saving a good piece of log timber, which in 
Saxony increases the wood value of the harvest by fully 3 per cent. 
Which parts of the log are to be cut into firewood and which into lumber 
wood or special timbers, and the length of the same according to the 

*In the census of Germany for 1881-'82 there were reported as engaged in forestry, 
hunting and fishing 381,637 persons. Unfortunately, no division of the three occupa- 
tions was made. " . 
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best use that can be made .of." the ."stick, are determined by the foreman, 
or in valuable timber by the ranger or manager himself A scale of 
sizes and classes of timber (sortinient) exists: in general, all wood over 
3 inches diameter is called Derbholz (coarse wood or lumber wood), all 
below 3 inches is brushwood (Eeisholz) , with which root wood ( Stcekkolz) 
is classed. These last two grades are used as firewood, with which is 
also classed body wood or split wood (Scheitholz), split from pieces over 
C inches diameter at the small end ? and round billet wood (Kntippelholz) 
of 3 to 6 inches diameter. 

The wood to be used in the arts, called timber wood (Nutzholz), may 
appear either in bolts 5 corded, or in logs. The diameter measurement of 
logs is made by the ranger with calipers at the middle of the log. 
Every cord and every log is numbered and the diameter and length 
noted on the log, and a list prepared in which the cubic contents are 
calculated. From this list the manager checks off the result of the fell- 
ing, marking each piece or cord with -the marking hammer, and after 
advertisement sells at public auction,,- in the woods or at some public 
place, the single pieces or cords to the highest bidder over and above 
the government rate, which for the diiiWrent grades is established 
every three years on the basis of, but below, current market prices. 
The sale of logs is made per cubic foot, and the size of the log influ- 
ences the rate or price, heavier logs being disproportionately higher in 
price. 

PRICE OF WOOD IN THE FOEEST. 

During the years 1884--87 the following prices were obtained by the 
Prussian forest administration for wood in the forest. This is practi- 
cally for stumpage, cut and marked, the buyer hauling it from the 
woods: 

Price per 100 cubic feet of wood in , Prussia. 



Pieces containing 18-3G cubic feet. 


Lowest 
price. 


Highest 
price. 


Average 
price. 


Timber: 








Oak,..,.. 


$8.50 


$17.30 


$12. 00-14. 00 




5.50 


12.25 


7. 50- 8. 50 




4.75 


11. 05 


7. 00- 8. 00 




4, 75 


11.00 


6. 25- 6. 35 


Firewood : 










. 75 


1.75 


1. 00- 1. 20 




.40 


1. 50 


.70- .85 




.45 


1.30 


.80- .90 



To gain an idea of the appreciation of the wood product, without ref- 
erence to kind, size, and quality, the following series of figures will 
serve : 

Average priee per 100 cubic feet of ivood realised by the Prussian Government for its 
entire crop (about 300,000,000 eubic feet), 



Years. Price. 

1850 ......... .......... $3.27 

1855 ........................ .. .. .. 3.66 

1860 ......... . 3.69 

1865 .......... 4.71 

1870 4.35 

1875 ............ _ . . 5.21 

1880 4 . 47 

1885 .......... .......................... 4.30 

1890............ 4.40 
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The highest price for any district ta& obtained in 1S88, being §8.49 ? 
while the lowest was '. $2.8.2.- The lower prices in later years are ex- 
plained by the large importations, of "'wood, especially from Hungary, 
Russia, and- Sweden; for while onr- misinformed forestry Mends point 
to.' Germany -.as - - the El •"Dorado . of -; forestry . and proclaim the proportion 
of forest area there maintained, namely, about -25 per cent, as the ideal, 
and necessary for self support, and, therefore, -to be maintained also in 
this- country, they overlook the- fact" that. Germany imports not less than 
100,000,000 worth of wood and "wood- manufactures, mostly of the same 
kind as grown or manufactured in that country. This represents 
about 10 per cent of the total consumption of - Germany, while .the.: im- 
.portations of the United States, which imports from Canada alone com- 
peting classes of. forest products, represent not more than 1 per cent 
of our probable consumption, 

The exports of forest products from Germany, on the other hand, are 
nearly 50 per cent of her imports and represent mostly manufactures, 
while in the United States the reverse is the case j that is to say, the 
United States exports twice as much as- it. imports, and that mostly raw 
materials, namely, twice as much in value of raw material as of manu- 
factures. . 

The countries from which Germany imports raw or partly manu- 
factured wood are mainly Bussia, Austria-Hungary, and Sweden, which 
furnish nearly five sixths of the total importation^ while Holland, 
England, Denmark, Belgium, France, and Switzerland draw about 
$14,000,000 worth of raw material^ from Germany. 

To protect the forest-owners of Uermany, a tariff on imx3ortations was 
imposed in 1S85 and increased later. Of the effects of this last measure 
a government report says that as a financial measure these tariffs have 
had excellent success, for the revenue from these duties increased from 
$646,000 in -1880 to §1,732,000 in 1886.. But for the forest-owner the 
hoped-for results did riot become ^ apparent; the Austro-Hungarian rail- 
roads and shipping interests lowered their rates i;so as to largely equalize 
the duty charges. The duties on unmanufactured materials being very 
low, the lack of results in the market of these is still more noticeable. 
Yet a salutary effeet is stated to be a prevention of still lower prices, and 
because otherwise there would have been a lack of useful occupation 
for labor finding remunerative -employment in- the manufacture of the 
raw material, which, without the increase in duties, would have been 
imported in manufactured condition. 

PRICE OF .MANUFACTURED LUMBER, 

The following samples of schedules for manufactured lumber, always 
delivered at the railroad station, may serve to give an idea to our lum- 
bermen how nearly prices compare with those prevalent in our coun- 
try. We choose those of eastern provinces, which are in sharpest 
competition with Russian and "Hungarian imports : 

Province of Posen, 

Timber (7-8-5 iiicli square) : 

Pine...... ...... ...... .per cubic foot.. $0, 20 to $0. 22 

Spruce.................. . ,.-.-.._..;:W. ........ _„„„do ,16 

Pine ( Scotch) : 

Plank (2-iinch), 3 classes . . ............ ...per 1,000 feet, B. M 27,00 38.00 

Plank inch), 3 classes ...... ... do ... . 26. 00 31. 00 

Flooring (1-inch), 3 classes. ... j-". ................ .. .do.... 17.00 22.00 

Flooring (l£-iiich), 3 classes . . . . . . . . . . .... ... .do ... . 20. 00 26. 00 

Spruce, rough boards, not echred (1-5 in eh) do ... . 12, 00 

Sprii ce (l^mch), edged, 12-18 feet ... . .". ................. ... . . do 20, 00 22. 00 
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Delivered at Berlin, 

Oak (clear), 82 cents per cubic foot,' or $08 per 1,00.0 feet, B. M. 

Elm, 78 cents per cubic foot. 

Railroad ties— pine, 45 cents ; oak, 90-95 cents. 

It will be seen that prices for some grades are m high as and higher 
.. than in Kew York. /. The man ageris- expected to secure at least the gov- 
ernment rate, and has discretion in conducting the sales to the best 
. advantage of the government. Under certain circumstances- sales. by. 
contract without auctioneering, and , lately , selling on the stump, - are 
permitted.. . 

The transportation from the woods is usually left to the buyer; 
rarely does the administration float the timber or eordwood out, or 
carry it to a depot or woodyard to be sold from there, or engage in 
milling or other operations. On the other hand ; it has been recognized 
during the last twenty rive years that good roads and other ready 
means of transportation increase the price of the wood disproportion- 
ately. A : good road system is, therefore, considered the most necessary 
equipment of the administration, and an extension of permanent and 
movable logging railroads is one of the directions of modern improve- 
ment. This phase of the management was exhibited by the toll owing 
items:/; 

Models of movable logging roads. 
Models of. movable loading apparatus. 

Set -of -photographs, showing nietbods of felling, measuring, and transporting 

spruce for pulp wood. 
Illustrations of a simple logging road and shutes operated in city forest of 

Zurich. 

The Logging Railroad's,, by Ad. Rnnnebaum, 1886, 

Model of the communal forest of Goslar and surroundings, showing configura- 
tion, location of age classes, and perfected road system, with statistics. 
Model of macadam and telford road construction. 

The interesting^ important, and practical features to us in the logging, 
railroads exhibited were their movable character, being divided into sets 
of pairs of short (2 to 5 yard) rails (12 to 16 pounds per yard) attached 
to from two to four cross-ties, wood or metal, the light sets weighing 
75 to 100 pounds (heavy setsup to 166 pounds), so that one workman can 
readily carry them; the ready connection- of sets, one hooking at once 
into the other without separate mechanism, forming a sufficiently satis- 
factory joint; the simple u climbing switch/' which is applied on top of 
the track, permitting ready transfer from side track to main track and 
ready relocation. These roads can be readily laid down without much 
or any substructure and readily relocated. The cost is shown in the 
folio wing statement : 

For a fully equipped road, 24 to 28 inches width, and 6 miles length, for 

rails and ties .... $9, 000 

For earthwork, if any, and laying.............. 50 to 500 

For rolling stock and apparatus 2, 500 



12,000 

Or $2,000 per mile at the highest. 

Upon a basis of 860,000 cubic feet , (about 7,000,000 feet B. M.) to be 
transported, it is calculated that the cost of transportation by railroad, 
stone road, and dirt road will be about as 1:2: 6, the cost on the first 
being about 3 cents per 1,000 feet B. M. per mile as against 18 cents on 
dirt roads. 

Comparing the cost of construction it is stated that the ratio between 
corduroy, gravel road (13 feet wide), macadam, and movable track is as 
1 1 1.25 : 2 .35 : 1.17, placing the last among the cheapest. 
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GOOD ROADS, 

A most instructive exhibit in many ways, especially at the present 
- -time,- since the movement for better roads in this country has begun, 
was the model of the city forest of Goslar, a small town - (13,300 lnhabi- 
t ants) in the Harz Moun .tains," whose citizens from this piece of prop- 
erty, a spruce forest of 7,368, acres extent, derive not only their pure 
dmihing water^ healthful enjoyment in hunting, and refreshing cool- 
ness in summery but also a net in come ? amonnting in round numbers to 
825,000 ($3.40 per acre), towards payment of city taxes. This is the 
• result of. careful management, which permits an annual cut of 350,000 
cable feet of wood. Of this only 50,000 cubic feet goes into firewood, 
and 4G per cent, or 160,000 cubic feet,, is saw timber, which sells at 10 to 
10 cents 7 per cubic foot; while smaller dimensions, poles, etc., sell all the 
way down to below 4 cents, and firewood at $1.00 for brush to $4.30 for 
split or round wood per cord. (See page 340 for prices paid to wood-" 
choppers,): Until 1875 the district was without proper roads. By an 
effort of the competent manager the city fathers were persuaded to 
locate and build a rational system of roads on v/hich altogether, until 
1891, there was spent for building and maintenance about $25,000. 
The greatest interest attaches to the statistics carefully gathered by the 
district manager, Mr. Eeuss, since it is always difficult to determine the 
money value of such an expenditure in dollars and cents, 

The proper location of the roads is the most important feature. The. 
roads are ranked according to their importance; the width and manner 
of finish depend on their rank. _ Main roads are macadamized: roads 
of third rank, which are used for occasional hauling of wood, are dirt 
roads, 

These statistics were exhibited in a neat table, as follows: 

STATISTICS OF ROAD SYSTEM IN FOREST DISTRICT OF CITY OF GOSLAR (HARZ MOUNTAINS, GERMANY) , 

Properly located, graded, and built roads reduce cost of logging, hauling, and 
advance the price for wood. 

Area, 7,368 acres spruce forest; annual cut, 350,000 cubic feet; road building 
begun in 1875; total mileage of improved roads in 1891, 141 miles; cost of road sys- 
tem and maintenance until 1891, $25,000. 



Cost of logging reduced by good logging roadd, 
[Daily wages remaining constant at CO cents.] 



Year. 


Length of 
weill-'bnilt 
logging 
roads. 


Cost of 
logging per 
100 cubic 
feet. 




Miles. 






7 5 


$1.93 


1878.... 


12 


1.61 


1879 . ... 


27 


1.54 




37 


1.45 


1 881 .......... ......... 


46 


1.-15 


1882...... ................... 


50 


- 1.23 


1883.. .-. 


52 


1.15 


1884.. ............... ........ 


54 


1.23 



Saving per 100 cubic feet. 

Saving on annual cost of 350,000 cubic feet. 



.. $0.70 
. 2, 450. QQ 
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Cost of haulage reduced by good wagon roads, 

Price jser load remaining constant at $3. CO, Pull load, before improvement, 85-100 cubic .feet; after 
improvement, 175-250 cubic feet.] 



Years. 



1871-1877 before road Improvements. 

1878-1884 

1880-1831 



Cost of 
haulage 
per 100 
cubic feet, 



$1. 52 
.80 



Saving per 103 cubic feet 

Saving on annual cut of 350,000 cubic feet . 



$0, 72 
2, 520 



Price of wood influenced by road improvements. 
[Comparison of prices paid at Gosiar and at other Ilarz districts.] 



Year. 



1877.. 

1878. 

■IB7&.-. ...... ......... ... 

1880.,.., 

1831.... 

1S32. ................. 

1833. . . 

1884....," ; " 

1885-.1-. 

1886 

1887 ■ 

1888 

1889................ 

.1830........ 

.3851. ......... 

- Average for fifteen yeara. 



Length of 
improved 
wagon 
roads. 



Miles. 



Prices for wood per 100 cubic feet. 



At Gos!ar. 



$3. 25 
8.05 
9.59 
9.79 
9.05 
8.45 
8. G5 
10, 17 
8.88 
9.59 
11.12 
11.12 
11.39 
11.72 
13.13 



9. 91 



At otlier 
Harz dis- 
tricts. 



$3.18 
8.0-1 
8. 14 
8.44 
7. 78 
7. 43 

7. 03 
8.18 

8. 24 
9.39 
9.71 

9. 98 
10. 5S 
10. 92 
11.80 



Difference 
in favor of 
Gosiar. 



$0. 07 
.01 
1.15 
1,35 
1. 27 
1.02 
1. 02 
1.99 
.64 
.20 
1.41 
1.14 
.81 
.82 
1.33 



,08 



.93 



Increase in price on total cut of 350,000 cubic feet $3, 255 

Total profit from improved road system in reduced cost of logging and hauling, and in advance 
of price received for wood, per annum. .... . ....... 8,225 

Or nearly 33 per cent on investment. 

Saving their cost in two years. 

Cost of road (marked X on model), macadamized in 1885, $6,960; maintenance for 
one year/ $480 ; total, $7,440. During 1885- ? 86 hauling 470,000 cubic feet requiring 
on old road 4,273 loads of 110 cubic feet average, at $3.60, $15,282.80 (or $2.70 per 
1,000 feet B. M.)f on improved road, 2S52 loads of 177 cubic feet average, at $3.60, 
$9,547.20 (or $1,70 per 1,000 feet 13. M.), saving of $1 for every 1,000 feet B. M. 
Total saving in haulage, $5,735.60, or 77 per cent on cost of road in one year. 

FOREST PROTECTION. 

In '.this country the greatest danger to the forest, besides the indis- 
criminate ■ .cutting, is to be found in fires. How little this scourge of 
American forests is known in Germany may appear from the statistics 
of fires in the government forests of Prussia (representing 60 per cent 
of the German forest area), 56 per cent of which are coniferous, which 
show that railroading may be carried on without the necessity of extra 
risks, if proper precautious are provided. During the years 1882-1891 
there had occurred 156 larger conflagrations — 96 from negligence, 53 
from ill will, 3 from lightning, and only 4 from locomotives. Seven 
years out of ten are without any record of fire due to this last cause. 
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From 1884 to 1887 fires occurred in Prussia on 3,100 acres, but only 
1,450 were "wholly destroyed; i, e., 380 acres per year, or 0.005 per cent 
of the total area of government ibrests. In Bavaria during the years 
1877-1881 only 0*007 per cent of the forest area was damaged by tire, 
and the loss: represented only 0'02 per cent of the forest revenues. 
During the unusually hot and dry summer of 1892 only 49 fires, damag- 
ing more or less 5,000 acres, occurred. 

Besides the thorough police organization and the compartment sys- 
tem, which permits not only ready patrolling but also ready control of 
any fire, the system of safety strips, described in the report of, this 
division for 1892. where a fuller discussion of this subject may be found, 
prevents the spread of fire from locomotives. 

A much more fruitful cause of damage to the cultivated forests of 
Germany is found in insect ravages. The annual expenditures in fight- 
ing and preventing these in the Prussian government forests in ordi- 
nary times, amount to about 850,000. Caterpillars and beetles eat the 
leaves, and thereby reduce the amount of wood produced and the vitality 
of the tree; bark beetles follow and kill it; borers of all kinds injure the 
timber. Hence entomology, the study of life habits of tire injurious 
insects and the methods of checking their increase, forms part of the for- 
ester's work. To indicate this branch of forestry there were exhibited: 

Injurious insects, bark beetles, pine moths, oak-borers at work and in different 

stages of development, with their enemies (4 cases). - 
Set of photographs, showing the development, methods of work, result of the 

ravages, and methods of fighting the "Nun" (Psilura monaclia). 

This last pest set the forestry world of Germany in consternation two 
years ago. The most effective method of counteracting its progress 
. was found in the application of " insect lime," a glue made of tarry sub- 
stances, which is applied in a ring around the trunk, by "which the cater- 
pillars are prevented from ascending the tree— the smell seemingly 
deterring them from crossing— and are readily gathered and killed. 
. Fungus growth and decay kill the standing tree and injure the cut 
timber. The study and methods of counteracting this injury- form, 
therefore, part of the work of the forester. 

Studies of the decay in oak timber caused by various fungi, specimens and draw- 
ings (2 cases). 

This exhibit, prepared by the well-known mycologist, Dr. Robert 
Hartig, one of the most fertile workers and writers on forestry matters, 
served to indicate this function of the forester. 

Series of sections, showing the effects of. bad and good pruning. 

This exhibited one of the directions in which by proper methods this 
damage can be avoided, 

FOEESr CEOP PEODUGTION OR SYLVICULTURE* 

■While we have so far considered mainly the administrative and man- 
agerial features of German forestry practice, we come now to the most 
important and truly technical branch of the art, namely, the forest 
crop production or forest culture. This part we may call forestry 
proper, for while the methods of forest regulation, forest utilization, 
aud forest protection, which may be comprised in the one n am e, -"forest 
economics, 77 are incidental, and may diner even in principle in various 
countries and conditions, the methods of crop production or forest cul- 
ture, being based on the natural laws of the interrelations of plants to 
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soil and climate, must, at least in principle, be alike all oyer the world, 
Here pure forestry seience finds its application and development. 

While the study of soil physics and soil chemistry and the study of 
climate are accessory sciences to this branch of forestry and must be 
understood to esplaiii x>henomena of tree growth and furnish a basis 
for the practice, ibrest biology^ which occupies itself with the life his- 
tory of trees in" their- individual and aggregate life (consideration of the 
growing crop}, and timber physics,, which -occupies itself with consider- 
ations of the crop after it is grown, in order to establish knowledge upon 
which the practice can proceed, are the two principal directions in 
which forestry science works. Eroin forest biology we learn what are 
the various, conditions under which forest trees and forests develop as 
living bein gs; from timber physics, we learn what are the results in 
the wood material of the influence of various conditions. In the prac- 
tice, then, or art of forestry the knowledge gained from these sciences 
is applied to attain certain proposed .results, to produce a desired crop, 
which in quantity and quality correspond to the capabilities of soil and 
climate, and to the art of man in directing the same to best advantage, 

Forestry 'science, like medical science, has until recently been devel- 
oped, mainly by empiric methods^ experience has directed the practice 
rather than knowledge, and only within the last thirty years have 
exact scientific methods begun to furnish the basis from which general 
principles applicable everywhere are to be deduced. It was not possi- 
ble \to keep seience and practice separated in the exhibit or to cover 
the important field with any degree of completeness. 

The following exhibits served the purpose of bringing to the minds 
of the beholder the means of artificial afforestation, the methods of 
natural regeneration, the development of accretion under varying con- 
ditions, and especially the study of the influence of light on the same, 
based upon which is the practice of thinning : 

II. v. Cotta, "the father of modem forestry, v 1763-184*4. Bust and likeness ; also 

photograph of his grave in the woods at Tharandt, 
F. W. L. Pfeil, foremost 'expounder. '-..of modern forestry, 1783-1859.. Likeness 

and photograph of the monument in the woods of the Harz Mountains. 
Forest planting'tools— models of forest plows, subsoil plows, planting dibble, 

Butlars planting iron, Wartenberg spade, Soiling tree-lifter, wooden trans- 
- planting spade, various iron transplanters, Spitzenberg's section spade, _ 

screw spade, Hollherg' s plant box. 
Nursery tools— Hackert's transplanting machine; hand drills, construction 

Spitz enberg. 

Pruning tools— climbing-frame, chain pruning-saw system. 
Development of root system of seedlings from seed to 2-year-old plants under 
varying conditions, 10 sheets from the herbarium of forestry school Giessen, 
Album of photographs of groves of American trees grown in Germany for forest 

"purposes. 

Sections of American trees grown for forest purposes in Germany. 
Accretion rule, system Baur. 

Studies in accretion— sections of trees, showing extraordinary accretion ; com- 
parative study of the progress of accretion in spruce and fir, from base to top ; 
influence of pruning on accretion of spruce j. influence of seed production on 
accretion of beech; influence of light on accretion, 1 frame and various sec- 
tions showing the so-called light accretion. 

Tree analyses, 1 volume in manuscript; influence of thinnings of varying 
degree on the accretion of trees, charts and sections taken at different 
heights; comparative study of the influence of thinnings of varying char- 
acter in old beech growth, 3 charts and sections. 

Tree classes, cjiart showing comparative height and crown development of 
trees as basis for selection in thinnings. 

V. Seebaoh method of management in beech forests by underplanting, 2 charts 
of descriptive matter and 5 tree sections, showing results. 

Kordlinger's wood sections for anatomical study. 
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To every" German forester the names of Cotta, Pfeil, and Hartig, are 
; household words, full of meaning as those of the three great men who 
at the end of the last and beginning of this century, laid the foundation 
for the modern development of forestry. Hence it seemed appropriate 
to present some memento and record of their potent influence. All three 
were prolific writers, and American students of forestry should study 
their works ? - which were written at a time when specialization had not 
3 T et encumbered the empirical rules of forestry with bewildering detail. 
Gur own 'conditions -at -present,- as far as forestry is concerned, being 
not altogether unlike those prevailing at the time when these clear- 
headed men wrote,: their "simple manner of expounding the art of forestry 
may more readily come home to us. 

As explained in previous reports and bulletins, the creation of the 
young forest growth which is to grow into a crop may take i>lace either 
by means of u artificial reforestation," namely, sowing seed or planting 
seedlings or cuttings (clearing followed by cultivation) , or else by 
" natural generation," securing reproduction" from the seed falling from 
the old growth , from mother trees left on the ground or from neighbor- 
ing growths (management in echelons), or by sprouts from the stunrp, 

PLANTING-. 

Seemingly the simplest and easiest way of reproducing the crop is that 
practiced in agriculture, namely, removing the entire mature crop and 
so wing or planting a new crop. But this method, which has been so largely 
practiced in Europe and admired by our countrymen and writers on 
forestry, has its great drawbacks, which have of late become more and 
more apparent, and the tendency now is to return more and more to the 
" natural reproduction ." While the simplicity of the method of clearing 
and planting recommends itself for a routine or stereotype management, 
it has not always proved as successful as would be expected. The large 
clearings which the young 'planted seedlings are unable to protect from 
the drying influences of sun and wind bring about a desiccation and 
deterioration of the forest soil and an enormous increase of insect pests, 
while other dangers in later lite from wind and disease have been largely-, 
the result of these uniform growths. And when it is understood that to 
secure a desirable stand the plantings must be gone over and fail places 
replanted five, six, and more times, it becomes apparent that the method 
is extremely expensive, and hence the proper treatment of the natural 
crop with a view to its reproduction by natural seeding is the most 
important part of forest culture. Yet under certain conditions, and 
where no natural crop to manage is found, planting or sowing becomes 
a necessity and various methods and tools have been developed to meet 
various conditions. 

It would exceed the limits of this report to describe these various 
methods $ we can refer to only one of the simplest and cheapest with 
which every year many millions of small 1 or 2 year-old pine seedlings 
are set out in soils which do not need or do not admit of preparation 
by plow or spade. The instrument used is an iron dibble (Fig. 3) j the 
shoe, with one rounded and one flat side, in shape like a half cone, 8 
inches long with 3^-inch base; the handle, a five-eighths-inch rod, 3J feet 
long, is screwed into the base of the shoe and carries a wooden crossbar, by 
which the instrument is handled. . The modus operandi is to thrust this 
iron dibble into the ground ; then by moving it lightly back and forth to 
somewhat enlarge the hole and withdraw it a boy or girl puts the 
plantlet in the hole to the fiat side, the dibble is thrust again into the 
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ground 1 to -1 J. inch back. of the first hole somewhat slantingly towards 
the bottom, and pressed forward to fasten the plant in its stand, then 
by irregular thrusts the last made hole is obliterate d. Two planters 
with a boy, carrying the plants in a mixture of loam and water, to keep 
the roots moist and also heavy for better dropping, may set 5,000 plants 
in a day. 

INTRODUCTION OF EXOTICS— WHITE PINE YIELDS, 

The valuable species of trees indigenous to Germany which are 
subject to special consideration in forest management are but few. The 
most important forest-forming ones are 1 pine, 1 spruce, 1 fir, 1 larch, 
1 oak, 1 beech, 1 alder. In addition we find of b^oad-leaved trees a 
blue beach, X ash, 3 kinds each of elm, maple, and poplar, in some parts 
a chestnut, and 2 kinds of birch and linden, and several willows, together 




Pig. 3.— Iron dibble used in setting out small pine seedlings. 



with some 8 or 10 kinds of minor importance, while of conifers in cer- 
tain regions 4 other species of pines are found. Some years ago the 
attention of European foresters was forcibly turned to the richness of the 
American forest flora, and a movement set in to introduce exotic tree 
species -which might be more productive or show better qualities than 
the native. Our white pine, a good-sized section of which was exhib- 
ited, had been quite cxteusively x>lanted in the beginning of this cen- 
tury, and these plantations, some SO or 90 years old, are now coming 
into use. The quality of the wood, however, has not as yet found much 
favor, but the quantity per acre exceeds that of any of the native species. 
Records are extant which show, at 70 years of age, a yield of 14,000 cubic 
feet of wood containing about 50,000 feet of lumber, B. M., per acre. 

On moderately good forest soil in Saxony a stand 78 years old con- 
tained over 400 trees x>er acre, of which three-fourths were white pine, 
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the rest spruce, '-larch, beech, and oak. Only 5 . white- -pine -"trees 
were under 70 feet high, the majority oyer 80 e Notwithstanding the 
crowded position, only 45 trees were under 8 inches diameter, the 
majority over 12 inches, the best 28 inches. The total yield was 12,880 
cubic feet of wood per acre, besides the proceeds of previous thinnings. 
The rate of animal" accretion in cubic feet of wood for white pine in the 
hist years amounted to 2-5 per cent of the total contents of the trees, or 
about .04 cubic feet per tree. " Of the trunk wood at least 90 per cent 
could be utilized for lumber,; since; the shape of these trunks was so 
nearly cylindrical as to be equal jir contents to one-half a perfect cylin- 
der, of the height and diameter of the trees taken breast high. 

A stand 82 years old on poor land produced 12,500 cubic feet of wood, 
indicating an average yield for the eighty-two years of 212 cubic feet 
of wood per annum, of which about 700 feet of lumber B. M, could be 
calculated. On very poor soil and planted very thick without admix- 
ture of hard woods it produced trees 24 feet high and 5 inches thick 
in twenty years ; and on fairly good soil trees 54 feet high, 11 h inches 
thick, in- thirty to thirty-live years, excelling in either case the native 
• spruce (P* excels a) both in height; and thickness. 

It is also of interest to mention iir this connection that a plantation 
of about 7 acres in the city forest of Frankfort-omthe-Main during the 
eighteen years ending 1881 brought $115 rent per year for the privi- 
lege of seed collecting alone; failing to produce seed only three out of 
the eighteen years and yielding a maximum of $500 rent during one 
of the eighteen years ; much of the seed finding a market in the United 
States. 

Besides the white pine, the black locust has also for quite along time, 
found a home in the plantations of Europe, but the species which are 
now propagated in large quantities, having after trial shown superior 
advantages in behavior and growth, are our Pacific coast conifers, the 
Sitka spruce, the Douglas spruce, the Lawsons cypress, and the Port 
Oxford cedar, sections and photographs of which, grown in Germany, 
were exhibited, as well as of black walnut and hickory. These trees 
are now used to plant into fail places or openings, in groups or single 
individuals, and are especially prized for their soil improving qualities 
"and their rapid growth. 

The methods of management for natural reproduction are generally 
divided into three classes, namely, the coppice, when reproduction is 
expected from the stumps; the standard coppice, when part of the 
growth consists of sprouts from the stump, and another part of seedling 
trees; and the timber or high forest, when trees are grown to maturity 
and, unless harvested and replanted, reproduction is effected entirely 
by natural sowing. 

COPPICE ^lAKAGE^lENT. 

This practice is employed for the x>roduction of firewood, tan bark, 
charcoal, and wood of small dimensions, and is mostly applicable only 
to deciduous trees, The capacity of reproduction from the stump is 
possessed by different species in different degrees, and depends also on 
climate and soil; shallow soil produces weaker but more numerous 
shoots than a deep, rich soil, and a mild climate is most favorable to a 
continuance of the reproductive power. With most trees this capacity 
decreases after the period of greatest height- growth: they should 
therefore be cut before the thirtieth year, in order not to exhaust the 
stocks too much. The oak coppices for tan bark are managed in a 
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rotation of from ten to twenty years. Regard to the preservation of 
reproduetivity makes it necessary to avoid cutting during heavy frost, 
to make a smooth cut without severing the bnrk from the stem, and to 
make it as low as possible, thus reducing liability to injuries of the 
stump and inducing the formation of independent roots by the sprouts. 

It willbe found often that on poor and shallow soil trees will cease- to - 
thrive, their tops dying. In such cases it is a wise policy to cut them 
down, thus getting new, thrifty shoots, for which the larger root system 
of the old tree can more readily provide, This practice may also be 
resorted to in order to get a quick, straight growth, as sprouts grow 
more rapidly than seedlings, the increased -proportion of root to the 
part above ground giving more. -favorable conditions of food supply. 
It must not be forgotten, however, that this advantage has to be com- 
pensated somewhere else by a disadvantage,- sprouts, though growing 
last in their youth, cease to grow in height at a comparatively early 
period, and for the production of long timber such practice would be 
detrimental. 

Begard to the preservation of favorable soil conditions, which suffer 
by oft repeated clearing, requires the planting of new stocks where old 
ones/have foiled, Mixed growth, as everywhere, gives the best result. 
Oaks, walnut, hickory, chestnut, elm, maples, 'birch, cherry, linden, 
catalpa, and the locust also, with its root- sprouting habit, can be used 
for such purpose. 

Jf, when -cutting off the sprouts, at the age of from ten to twenty 
years, some trees are left to grow to larger size, thus combining the 
coppice with timber forest, a management results which the Germans 
call a Mittelwaldy 7 and which we may call standard coppice manage- 
ment. 

STANDARD COPPICE. 



This is the method of management which, in. our country deserves 
most attention, especially in the Western prairie States, where the 
production of firewood and timber of small dimensions is of first impor- 
tance, though the timber forest, for the production of larger and stronger 
timbers, .should not be neglected. The advantages of this method of 
management, combining those of the coppice and of the timber forest, 
are: 

(1) A larger yield of wood per acre in a short time. 

(2) A better quality of wood. *■ 

(3) A production of wood of valuable and various dimensions in" "the shortest 

time with hardly any additional cost. 

(4) The possibility of giving closer attention to the growth and requirements 

of single individuals and of each species. 

(5) A ready and certain reproduction. 

(6) The possibQity of collecting or using for reforestation; in addition to the 

coppice stocks^ the seeds of the standards. 

Theobj ections to this m o de of treatment are the production of branches 
on the standards when freed from surrounding growth, and the fact 
that the standards act more or less injuriously on the underwood which 
they overtop, 

The first objection can be overcome to a certain extent by pruning, 
and the second, by proper selection and adjustment of coppice-wood 
and standards. The selection of standards—which preferably should 
be seedlings, as coppice- shoots are more likely to deteriorate in later 
life— must be not only from snch species as by isolation will grow into 
more useful timber, but, if possible, from those which have thin foliage, 
thus causing tire least injury by their cover to the underwood. The 
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latter should -.of course be taken from those kinds that will best endure 
shade. Oaks, ashes, maples, -locust; honey locust, larch, bald cypress, 
a few birches, and perhaps an occasional aspen, answer well for the 
standards! the selection tor such should naturally be from the best- 
grown straight trees. The number of standards to be held oyer lor 
timber depends upon the species and upon the amount of undergrowth 
which the forester desires to secure. The shadier and the more numer- 
ous the standards, the more will the growth of the coppice be sup- 
pressed. From a first plantation one would naturally be inclined to 
reserve and hold over all the welhgrown valuable saplings. The cop- 
pice is of course treated as described above. 

As before mentioned, on account of the free enjoyment of light which 
the standards have, they not only develop larger diameters but also 
mrnish quicker-grown wood (which in deciduous trees is usually the 
best) and bear seed earlier, by which the reproduction of the forest 
from the stump is supplemented and assisted. Any failing plantation 
of mixed growth, consisting of trees capable of reproduction '-by coppice, 
may be recuperated by cutting the larger part back to the stump and 
reserving only the most promising trees for standards. 

If equally well-grown coppice and standards are desired, a regular 
distribution of the standards, mostly of the light-needing, thin-foliaged 
kinds, should be made ; if prominence is gi ven to the production of use- 
ful- -size's, the standards may be held over in groups and in regularly 
distributed sp ecimens, in which case those of the shade- en durin g kinds 
■ are best in groups. 

TIIE TIMBER FOREST. 

In the timber-forest man agement we may note various methods : The 
method of selection (Plenterwald), in accordance with which only trees 
of certain size are cut throughout the whole forest, and the openings 
are expected to fill up with an after-growth sown by the remainin g trees. 
This method prevailed in former ages, but was finally almost every- 
where abandoned because of the difficulty of organized administra- 
tion and control of such an irregular forest containing trees of all ages, 
and because the after-growth is apt to progress but slowly with forward- 
grown trees surrounding and overshadowing it, or may consist of worth- 
less kinds. Of late a* revival of this method with various modifica- 
tions designed to meet the objections is noticeable; the advantage of 
keeping the; soil constantly shaded and thereby preserving the soil 
moisture also recommending this method. More uniform growths, 
more regular distribution of age classes, and a more regulated admin- 
istration was possible by various ^regeneration methods," by which a 
certain area— a compartment— would be taken in hand and the cutting 
so systematically directed that not only a uniform young growth would 
spring up through the whole compartment, but by the gradual removal 
of the mother trees light would be given to the young growth as needed 
for its best development. This method (Femelschtag) is almost exclu- 
sively -practiced in the extensive beech forests, somewhat in the follow- 
ing manner: 

REGENERATION METHODS. 

In the first place it is necessary to know the period at which a full 
seed year may be expected. This differs according to locality and 
kind. One or more years before such a seed year is expected the 
hitherto dense crown cover is broken by a x)reparatory cutting of the 
inferior timber, enough being taken out to let in some light, or rather 



DIVISION OF FORESTRY. 



353 



warm sunshine, which favors a fuller development of seed, the increased 
circulation of air and light at the same time hastening the decomposi- 
tion of the leaf-mold and thus forming an acceptable seed bed. 

As soon as the seed has dropped to the soil, and perhaps, in the case 
of acorns and nuts, been covered by allowing pigs to run where it has 
fallen, a second cutting takes place uniformly over the area to be 
regenerated, in order that the seeds may have the best chance for 
genrrination— air, moisture, and heat to some degree being necessary— 
and that the seedlings may have a proper enjoyment of light for their 
best development and yet not be exposed too much to the hot rays of 
the sun, which, by producing too rapid evaporation and drying up the 
needful soil moisture, would endanger the tender seedlings. This cut- 
ting requires the nicest adjustment, , according t© the state of the soil, 
climatic conditions, and the requirements of seedlings of different 
kinds. 

While the beech requires the darkest shade, the pine tribe and the 
oaks demand more light, and should, by the successive cuttings, be 
early freed from the shade of the mother trees. Beech seedlings are 
more tender, and only by the gradual removal (often protracted 
through many years) of the shelter of the parent trees can they be 
accustomed to shift for themselves without liability of being killed by 
frost. The final cutting of the former generation of trees leaves many 
thousand little seedlings closely covering the soil with a dense shade, 

That the method of management must differ according to species and 
local conditions is evident ; and in a mixed forest especially are the best 
skill and judgment of the forester required to insure favorable condi- 
tions for each kind to be reproduced. It is to be expected that such 
seedlings are rarely satisfactory over the whole area, and that bare" 
places of too large extent must be artificially sown or planted. 

Another method is the u management in echelons" (Goulissen, Saum- 
schiag), which consists in making the clearings in strips, and awaiting 
the seeding of the clearing from the neighboring growth. It is appli- 
cable to sxyeeies with light seeds, which the wind can carryover the 
area to be seeded, such as larches, firs, spruces, most pines, etc. 

The cuttings are made as much as possible in an oblong shape, with 
the longest side at right angles to the direction of the prevailing winds. 
The breadth of the clearing, on which occasional reserves of not too 
spreading crowns may be left, depends of course on the distance to 
which the wind can easily carry the seed which is to cover the cleared 
area. Observation and experience will determine the distance. In 
Germany, for spruce and pine, this has been found to be twice the 
height of the tree; for larch, five or six times the height; for fir, not 
more than one shaft's length, Erom 200 to 360 feet is perhaps the range 
over which seeding may be thus expected. One year rarely suffices 
to cover the cleared area with young growth, and it takes longer in 
proportion to the breadth of the cutting. This method is very much 
less certain in its forestal results than the next named, and more often 
requires the helping hand of the planter to fill out bare places left 
uncovered by the natural seeding. But it is the one that seems to 
interfere least with our present habits of lumbering, and with it even- 
tually the first elements of forestry may be introduced into lumbering 
operations. 

To be sure, it requires from three to eight times the area usually brought 
under operation, but instead of going over the whole area every year 
it may be operated in a number of small camps systematically placed 

AO 93— 23 



354 REPORT OF THE SECRETARY OF AGRICULTURE, 



along a central road connecting the different camps or cuttings '.with 
the mill. An ideal arrangement of such management may be sketched 
thus: 

Suppose we have to supply a mill with 2,000 ? 000 feet from pine lands, 
cutting 8,000 feet an acre, trees which bear seed every two years, and 
let the period in which full reforestation can be expected be six years. 
Then a tract of 2,500 acres, or an area of about 3 miles long and 1-J 
miles broad, must be taken together in operation. 

Bividing the tract by a central road on which the mill is situated 
and' making the cuttings 300 feet wide by 1 J miles long, each cutting 
will contain 54 acres, and about five such cuttings will furnish one 
year's supply, with an average haulage of less than one mile to mill— 
twenty-six cuttings will be located on each side of the road, 

IMFRO VEMENT CUTTINGS AND THINNINGS. 

When the area thus treated is covered with the new growing crop, 
there are in such a growth, of course, more individuals to the acre 
than can be expected to develop. A struggle for existence .soon 
begins, and a constant natural thinning out is the result, requiring 
the judicious aid of the forester to produce a, desirable termination of 
the struggle. In this the one point never to be lost sight of is to keep 
the -soil Veil shaded. In fact, with this one general rule in view, a 
practical man will usually make but few mistakes in the removal of 
/trees when necessity for it appears, which does not occur until the 
stems have reached the size of hop poles. Before that time the clear- 
ings are mainly to .afford protection to the slower-growing and more 
valuable species by removing or cutting back the quicker-growing 
and inferior kinds. By no means, however, should the small shrub 
vegetation ever be disturbed unless spreading over valuable timber 
growth. So far from injuring the future trees of the forest this under- 
growth is a decided benefit, keeping the soil shaded and sheltered 
against winds and therefore moist, and adding to its richness by the 
decay of its leaf mold. On the other hand, if of two or more valuable 
kinds one threatens to overtop the other and to shade it out, the ax 
may properly do its work in preserving the deserving weaker one. 
The question, whether a more vigorous clearing out in the earlier stages 
of development does not favor better development of the remaining 
growth without injury to soil conditions, is still an open one, though 
experiments for its solution have been instituted. 

tip to a certain point the effect of the struggle between" the trees of 
an even-grown thicket must bo considered distinctly useful, by forcing 
height growth and showing more clearly which are the individuals of 
weak constitution and therefore not destined to become the dominant 
growth of the forest. Among this class, which we may call the over- 
shaded, proceeds mainly the work of mterlucation, i. e., the periodical 
thinnings which are made for the purpose of stimulating increased 
development fn the dominant or ."forward" trees, by securing -to these 
increased enjoyment of light and room. 

How this struggle for life- and supremacy, by exclusion from the 
neighbor of the necessary raptor of existence-— -light — proceeds in a 
naturally grown forest, is shown in the following interesting table, 
which was obtained by counting the trees of a naturally grown dense 
Norway spruce forest at different ages: 
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Age. 



.Number of 
trees 
per acre. 



Over- 
grown. 


JS"ixnibcr of 
cl om i n tin t 


S t £tn din g 

J^JOJ. llCc < 


Per cent. 




Squarefeet, 


49 


4 ? 783 


4-64 


42 


733 


34 -43 


32 


410 


72-11 


21 


310 


110 -70 


11 


253 


156 


4 


231 


180 -75 



20 years. . 
40 years . . 
60 years. . 
80 years.. 
100 years. 
120 years. 



9,377 
1, 265 
604 
393 
285 
241 



Such a table is instructive in many ways. It shows that the struggle 
for dominance is severest in the period from the twentieth to the for- 
tieth year, gradually decreasing with advancing age. From this we 
may infer that interlucations are most effective in the earlier period. 
It shows us that those trees which are now dominant, seemingly in full 
vigor, may yet be overshadowed and at last subdued by their neigh- 
bors. Thus we may group the trees of the naturally grown forest into 
the following classes : 

TREE GLASSES: CLASSIFICATION ACCORDING TO CROWN DEVELOPMENT. 



AFTER KRAFT. 



[Used in determining the degree of thinnings and removals for reproduction.] 



Dominant or superior 
grow tli. 



Dominatecl or inferior 
growth. 



Class 



" Class 1. — Predominant trees with highly developed crowns. 
Class — Codoniinant trees with tolerably well developed 
crowns. 

Sub dominant trees with normal crowns ; but poorly 
developed and crowded above. 
■ Class 4. — Dominated trees with crowns poorly developed and 
crowded laterally, 
(a) crowns wedged in laterally, yet not over- 
topped. 

(&) crowns compressed, partly overtopped. 
Class 5. — Suppressed trees, entirely overtopped. 

(a) crowns still having vitality (shade endur- 
ing species). 
(&) crowns dying or dead. 

An illustration of the appearance of these tree classes will be found 
on page 364 of this Keport. 

DEGREES OF THINNING. 

The degrees of thinning usually resorted to are the following: 

(1) Slight thinning takes out trees of class 5. 

(2) "Moderate thinning takes out trees of class 5 and 4&, 

(3) Severe thinning takes out trees of class 5, 4 ? and sometimes 3. 

KIND OF THINNINGS. 

Thinnings are usually made for the following purposes: 

(1) Impiwement cuttings, to improve the composition of the forest 
and give advantage to the better kinds, 

(2) Interlucatfons, to improve the form and hasten development of 
young timber. 

(3) Eegeneration cuttings, to produce fa,vorable conditions for seed 
formation and reproduction of the forest, 

(4) Accretion cuttings, to improve rate of diameter growth in older 
timber. 

Thinnings are to open the crown- cover, giving access to light and air, 
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their object being to accelerate - decomposition of the litter and turn it 
into available .plant food; to improve the form and ha;sten the develop- 
ment, of the remaining growth. The degree of thinning depends on 
soil, species, and age and is best determined as a proportion between 
the present growth and that which is to remain with reference either to 
'crown -cover,- mass, or diameter. 

By thinnings or inter! ucations we "imitate, assist, anticipate nature 
in this pro cess of elimination, and, according to the degree of our thin- 
ning, we speak of a light or, as the Germans' call it, a dark 77 interluca- 
tion, which removes only the suppressed, dead, and dying stems; a 
moderate one, which takes all the overgrown; and a severe one, which 
attacks also the lowest grades of the for ward-grown, and even interrupts 
somewhat the upper crown cover,. The degree of interlucation to be 
practiced depends -greatly .on the soil and the exposure; a "dark" inter- 
lucation is in most cases sufficient. 

The necessity of a severer interlucation presents itself in a growth 
with an unusually large number of trees of uniform caliber, where some- 
times the struggle for supremacy is unduly prolonged and the lessening 
of overstock is needed to secure the development of larger dimensions. 
Predominant trees ought to be taken only exceptional ly, when a more 
valuable kind, which we want to favor— as, for instance, white oak— is 
in danger of being overwhelmed by a less valuable overgrowing neigh- 
bor, or when, on account of some peculiarities of a foregrown species of 
tree, detrimental consequences must be anticipated. 

A deep> rich soil, with abundant moisture, on northern and north- 
western exposures, will endure a, severe interlucation with least injury, 
because the vigorous growth due to its favorable conditions will soon- 
est close any gaps. On the other hand, it will almost always be well 
to leave even suppressed trees on thin and dry soils and those exposed 
.places where by their removal entrance would be given to drying winds 
and sun. 

The degree of thinning depends also a great deal on the species 
forming the forest. In another place we have pointed out the impor- 
tance of the classification of the different species with reference to their 
relation to light and shade, as tirade- enduring and light-needing. This 
classification has some bearing on the degree of interlucation. Those 
kinds which require for their development a larger amount of light 
would naturally show in a dense growth a greater proportion of sup- 
pressed trees, and consequently a severer interlucation would be indi- 
cated. On the other hand, these very species are the least capable of 
preserving favorable soil- conditions^ because their naturally thin foliage 
not only does little toward the increase of the layer of humus, but does 
not efficiently exclude the rays of the sun, especially as they have the 
tendency with increasing age to thin out still more in their leafage. 
They are, therefore, the most difficult to manage, and the continuity of 
their crowns must be most carefully preserved. 

The time when the first thinning should take place is generally deter- 
mined by the possibility of marketing the extracted material at a price 
which will cover at least the expense .of the operation. This is, how- 
- -ever,- not always possible, and the consideration of the increase in value 
of the remaining growth, or rather of the detriment to the same by 
omission of timely thinning, may then be conclusive. 

On good soil and on mild exposures interlucation may take place 
earliest, because here the growth is rankest and a difference in the 
development of the different stems is soonest noticeable. Light-needing 
and quicker- gTo wing kinds show similar conditions to those grown on 
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good soil, and here, therefore, early thinnings are desirable, In these 
cases the thinnings have also to be repeated oftenest, especially during 
the period of prevalent height accretion. Absolute rules as to the time 
for interlucations and their periodical repetition evidently can not be 
given. The peculiar conditions of each individual case alone can deter- 
mine this. The golden rule, however, is, early, often, moderately. 
The right time for the beginning of these regular and periodical i n t er - 
hications. is generally considered to have arrived when the natural 
thinning out before mentioned commences and shows the need of the 
operation. This occurs generally when the crop has attained the size 
of hop poles At this stage the well-marked difference in size of the 
suppressed trees will point them out as having to fall, and there will 
not be much risk of making any gross mistakes. Until the trees have 
attained their full height the thinning should remain moderate. From 
this time forward it will prove expedient to open out the stock more 
freely, without ever going so far as to thin severely. Within the last 
few years new and revolutionary ideas regarding principles and methods 
to prevail in thinnings are gaining ground, which we have not space 
here to discuss. 

UNDER-PLANTING, 

All these manipulations experience modifications according to circum- 
stances, different species and soil conditions requiring different treat- 
ment. One of the most interesting modifications, the results of which 
in a given district were fully exhibited, is the v. Seebach management in 
beech forests. Such a management, which contemplates the production 
of heavier timber in the shortest time, tries to take advantage of the 
increase in accretion due to an increase of light which is secured by severe 
thinning ; and in order to prevent the drying out of the soil by such severe 
thinning a cover of some shady kind is established by sowing or plant- 
ing. This cover gradually dies off under the shade of the old timber, 
the crowns closing again after a number of years. The rate of growth 
in a stand of 70 to 80 years was thereby increased from 51 cubic feet 
per acre and year to 77 cubic feet per acre and year, while a neigh- 
boring stand, otherwise the same, but not so treated, increased by only 
60 cubic feet, distributed over a larger number of trees. 

The same method is applied to the production of heavy oak timber. 
In this case the oak growth is thinned out when about 60 years old and 
"underplanted" with beech. It may also be applied to older growths 
with advantage, as appears from the following results: 

A stand of oaks 150 to ICO years old in 1846 was thinned to 96 trees 
per acre, averaging 37 cubic feet of wood per tree, the cleared space 
being "uTiderplanted 57 with beech and spruce. In 1887 the oaks, now 
100 to 200 years old, of which 59 trees only were left, contained 56 
cubic feet in the average, thus growing during the last forty years more 
tlian one-half as much as during the one hundred and fifty to one 
hundred and sixty years previous to the operation, i. e. doubling the 
rate of growth. In this case, under the light- folia ged oaks, some of 
the beech and spruce developed sufficiently to furnish marketable 
material. 

With Scotch pine it has been found in one case that while the aver- 
age accretion of a stand 120 years old under ordinary condition was 
about 59 cubic feet per acre and year— the yield by thinning included— 
a stand underplanted with beech showed an accretion of 1G0 cubic feet 
per acre and year, besides much better log sizes and earlier supply of 
saw timber. 
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Translated into money an example from Bavaria may be cited as fol- 
lows: 

On one acre of pine 80 years old, underplanted at a cost of $2.85 per acre with 
beech now 40 years old, there were found — 





Yield of 
wood. 


Average 
annual 
accretion 
per acre. 




Oubicft. 
322 
156 


Ouhioft. 
40 
39 




Total - 


478 


79 





Supposing this stand to he left forty years longer, it may be figured that the pine 
would bring $650 and the beech $120; total per acre, $770, of which $49 was yielded 
in thinnings. White pinb without undergrowing is expected to produce only $520 
per acre when 120 years old. 

As a basis for the management of thinnings and the highest effect of 
the same upon the increase in the mass of trees and the material pro- 
duct, intimate studies have been made into the influences of various 
conditions upon the accretion of trees and forests, results of which 
were shown in charts and sections. 

Simply to indicate the necessity for the forester to study the anatomy 
and quality of the wood material, a study collection of thin sections 
for examination with the magnifying glass, prepared by the father of 
timber physics, Dr. H. Nordlinger, was also shown. 

FORESTRY EDUCATION AND FORESTRY LITERATURE. 

To be sure, the highly elaborate system of forest administration and 
forest management here outlined could not be developed or maintained 
without a special high-grade education of those who direct the work. 
This education is provided for in the most ample manner, and consists 
not only in theoretical studies at schools, academies, and universities, 
but also in practical studies in the forest itself under the guidance of 
competent and experienced forest managers. 

The course which applicants for positions in the higher administra- 
tive forestry service are expected to follow, with more or less modifica- 
tion in the different states, may be briefly outlined here: 

After promotion from college the student goes into the woods for a 
short period (one-half to one year) to acquaint himself, under the guid- 
ance of a district manager, with the general features of the business he 
proposes to engage in, and thereby tests his probable fitness for it. He 
then visits for two and one-half or three years a forestry school (called 
academy when by itself, when at a university it is connected with the 
u faculty" for national economy), where theoretical studies with demon- 
strations in the forest are pursued. 

After examination and promotion the applicant is bound at his own 
expense to occupy himself for two years at least in studying the prac- 
tice in various districts, changing from place to place. If occupation 
can be found for him he is employed at small daily wages on some sci- 
entific or administrative work, always keeping an official diary of his 
doings and observations, certified to by the district manager with whom 
he stays, and which forms part of his final examination. For nine 
months during this time he must continuously perform all the duties of 
a lower official — a ranger — for a whole or part of a range, and some* 
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times also for a given time certain functions of a district manager. 
Then, after two years of law studies at a university, he enters into a 
close and difficult examination for a position as district manager, last- 
ing eight to ten days. By passing this he is placed on the list of eligi- 
bles, and has thereby secured a right, enforcible in the courts if need 
be ? to a position when a vacancy arises and his name is reached in the 
order of the list. This, in Prussia, may now be within eight or ten 
years after listing. During the interval he may be, and mostly is, 
employed on daily wages in various sorts of scientific and administra- 
tive work, such as revising and making new valuations^ laying out 
roads, acting as tutor at the academies, or as assistant 'to district 
managers, or else taking the place of a manager temporarily, etc. 

The higher administrative offices are filled by selections from the 
managers, length of service counting only when special fitness for the 
kind of work required accompanies it; so that, as in the army, the 
highest officer has been through all the grades below and is conversant 
with every detail of the service. The pay is small, graded in each kind 
of position according to length of service and somewhat according -.'to' 
cost of living in different places, The honor of the position, to which 
usually other honors are added, its permanency, and the assurance of 
a pension, graded according to length of service, in case of disability 
or age, make up for small salaries. The salaries, subject to change from 
time to time, without adding value of perquisites like houses, farm 
lands, etc., range about as follows in Prussia : 



1 director ( Gberland forstraeister) .-. - „ „ .„.„... $3 600 

4 forest councilors (Landibrstmeister) $1, 800 to 2, 400 

V 33 chief inspectors (Oberibrstmeisterj, (with additions for house 

and traveling up to $1, 100) . 1, 050 1 500 

89 inspectors (Forstiiieister) (with additions for house and txavel- 

ing up to $1,100) 900 1.500 

679 district managers (Oherfoerster), (with additions up to $825 

and house and field) 500 900 

3/390 rangers (Fderster) (with house and addition up to $110) .... . 260 360 

349 guards ( Wald waertei) .................. 100 200 



The rangers (Foerster) follow different courses of instruction, part 
of which they receive in subordinate positions under district managers; 
while serving in the army in special battalions (chasseurs) they receive 
also theoretical instruction, which is supplemented in special schools. 
When finally promoted to the responsible position of rangers, in which 
much discretion and latitude are given them, their pay amounts to from 
$260 to $360, with a house and held, with the assurance of pension on 
withdrawal. 

It was the privilege of the writer to visit nearly every higher forestry 
school in Germany, as well as that at Zurich, Switzerland, and to secure 
some material which should aid in completing the exhibit and bring the 
existence and work of the institution to the attention of our public. 

In addition to materials contributed, which have been mentioned 
before, the following served more specially the latter purpose : 

Eb.erswaMe : Water-color painting commemorating the 50-year jubilee of the 
institution in 1880 ;" portrait of the director, Dr. Bankelman ; photo^ranhs of 
the academy building, old and new ; samples of ^vork of students "in manu- 
script (4 volumes) ; catalogues; plans of instruction, etc, ; literature of pro- 
fessors. 

Mimden: Photographs of building and surroundings; map of city forest; 
guide and map to surrounding 'forests, used for instruction, 

Tharandt : Photographs of buildings and surroundings; portrait of the direc- 
tor, Dr. Fr, Judeich; plan of instruction ; map of surrounding forests, used 
for instruction. 
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Eisenach: Photographs of surroundings; photographs of professors; map of 
Thuringian Mountains; three German eagles, pair of mountain cocks (Auer- 
hahn and Birkhahn). 

Tiihingen ; Map and guide to the surrounding forests, used for instruction ; 
literature of professors. 

Giessen : Guide to experimental garden, 

Munich : Literature by professors. 

Zurich : A comprehensive collection of yariio as materials specially prepared 
hy Dr. Anton Buhler, the competent occupant of the chair of Foresty, and 
director of the Forest Experiment Station, especially charts illustrating 
experiments in thinning and forest meteorological observations; descrip- 
tion of methods of reforesting denuded mountain slopes; plans of forest- 
garden experiments, etc. There were also exhibited by various plans and 
photographs methods and results of the model forest administration of the 
city forest of Zurich under the competent manager, Forstmeister Meister. 

This opportunity was also used to form an opinion as to which of the 
8 institutions visited would serve best the purpose of giving Amer- 
ican students of forestry that knowledge which they can acquire only 
in a country where forestry has been practiced and object lessons are 
to be had ? and where the principles underlying forest-crop induction 
or forest culture have been .fully developed. 

While every one of the institutions has some special points to recom- 
mend it, be it due to its location or to the personnel of its faculty or to 
its methods of organization^ I have come to the conclusion that alTpaints 
of advantage in the institutions considered, together with the objects 
and nature of students from the United States ? the choice should be 
between Munich and Zurich, or part of the time at each, with a short 
visit to either Eisenach, Tharandt, Miincten, or Eberswalde. 

The following table gives information regarding these forestry schools : 



Higher forestry schools in Germany for the education of forest managers. 
[Austria and Switzerland included.] 



Isame of place. 



At universities : 

■' Giessen ...... 

Tubmgen. . 

Munich 

" At polytecirnicuni: 

Karlsruhe 

Zurich. ......... . 

Vienna ..... 

Separate academies : 
Aschaffenburg . . 
Tharandt, ....... 

Eisenach ........ 

Ebers walde ...... 

Miinden ..... 



State. 



I Terse. .. . 

Wurtemberg 
Bavaria. 



Baden . ... . . . 

Switzerland . 
Austria. ...... 



Havana- 

Saxony 

Saxe Weimar, 
Prussia . ... - .. 
...do ......... 



When 
founded. 



Length 
of course 
(years) 



1825 
1818 
1878 

1832 
1855 
1875 

1807 
1811 
1830 
1831 
1868 



(t) 
(t) 



Instruct- 
ors of for- 
estry 
branches 
proper. 



Total 
number 
of in- 
structors. 



(*) 



Average 
attendance 
of forestry 

students. 



40-50 
50-GO 
90-100 

15-30 
15-30 
130-140 

90-100 
100-135 

65-75 
140-150 

40-60 



* The entire corps of professors of the university. In Munich 18 professors are engaged m lectur- 
ing on subjects which concern forestry students ; m Zurich, 20 professors. In Munich all studies can 
he followed in any year, as the students may select. . The attendance varies, of course, widely in dif- 
ferent years, having been aa high as 21G in Eb era walde and 120 in Miinden. The above figures are 
for 1885-_'8G.- " " . 

t i\ r ot prescribed. 
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: The folk) wm of what instruction is 

co be had at these institutions : 

Plan of studies at Forest Academy Eberswalde. 



Subjects of instruction. 



FUNDAMENTAL SCIENCES. 
Natural sciences. 



General and theoretic chemistry 

Special inorganic and organic chemistry 

applied 

- Physics and meteorology . . ... 

Mineralogy and geognosy 

Definition of minerals and rooks 

Beviews for organic natural sciences 
Botany in general and forest botany in 

_. particular . - . 

Anatomy of plants, vegetable physiology 

and pathology 

Microscopy ...... ....... „ . 

Botanical reviews 

Botanical excursions, each 2 J hours 

General zoology 

Vertebrates . — . . . ... . . 

Invertebrates, with special reference to 

forest insects 

Zoological preparations . 

Zoological reviews - .. 

Zoological excursions, each 3 hours 



Total natural sciences.. 

Mathematics. 



Geodesy, 

Interest and rent account 

. "Wood-measuring 

Mathematical reviews and exercises 

Surveying and leveling exercises, each 

"4 hours ... . 

Plan-drawing exercises, 2^ hours 



Total mathematics . 



Economic sciences. 
Public economy and finances . . 



Total sum of hours for fundamental 
- sciences 



Whole 
number 

of 
hours. 



32 



840 



192 

SO 



440 



48 



1, 328 



Subjects of instruction. 



PRINCIPAL SCIENCES. 



Cultivation of forests 

Forest implements 

Geographical forest botany 

Protection of forests 

Forest usufruct and technology 

Porest surveying ^ 

Appraising forests 

Calculation of the value of forests and 

forest statistics 

Administration of forest and hunting . . . 

Redemption of rights of usage. , 

Porest history 

Porest statistics 

Be view of various forest matters 

Examinations 

Porest excursions, each 4 hours 



Total . 



SECONDARY SCIENCES. 

, - J urisjy ru tie nee. 

Civil law 

Criminal law 

Civil and criminal law suits and consti- 
tutional rights 

Jurisprudence „ 



Total 

Construction of roads 

Hunting 

Shooting exercises, 2 liours each . 



Total sum of liours for secondary 
sciences 



Grand total , 



Whole 
number 

of 
hours. 



80 
20 
48 
32 
80 
20 
80 



48 
32 
40 
20 
56 
40 
352 



72 

32 



40 
30 



180 
32 
32 
96 



310 



2, 648 



Per cent. 

Fund amental sciences 50 

Principal sciences 37 

Secondary sciences .... 13 

Average per instruction week (21 weeks in winter, 17 during summer; 2 winter courses, 3 summer 
courses) : 

2648 

-gg— = 28-5 hours, or per day, 4'9 hours. 
LITERATURE. 

In addition to the live teachings, which an able corps of professors 
-impart- at these institutions and that which competent managers are 
ready to impart to the young students in the forest itself, a large num- 
ber of weekly, monthly, quarterly, and annual journals and publications 
are keeping the foresters and forestry students au courant with the 
progress of forestry science and forestry technique. Adding the pub- 
lications of this nature which appear in Austria and Switzerland in 
the German language, and which have their constituency in Germany 
as well, we can make the following respectable list, not counting the 
journals of the lumber trade and other related publications. Those 
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marked witli an asterisk (*) are to be found in the library of the 
Division of Forestry ; those marked (t) are considered the best or are 
most comprehensive ; those marked (1) have been discontinued, 

German forestry periodicals. 



Name of publication, 



Allgemeino Forst-u. Jagdzeitung *"t - - 

Aus clem Walde , . . 

Aus dem Waldo . . ... .... , 

Deutsche Porst-u. Jagdzeitung 

Forstliche Blaetter . . . . . . "- 

Forstlieh-naturwisse/nschaftliche Zeitsehrift*f 
Forstwissenschaf tliclies Central blatt * f ... .... 

Jahresbericht des schlesischen Forstvereins . . 
Jahresbericht der prcn ssischen F. tt.J. Gesetz- 
. : begr.iig. 

Land-u. vForst-'wirthschaftliche Zciisclirift . 
Muendener fors tlicho -Heft©. *._...-... ... . ... . ... 

Oesterrciehischo Forst zeitung "* . . . 

Der prahtiscbe Forstwirt fuer die Schweiz .... 

Schweizer Zoitschrift fuer Forstwesen. . 

Tharandter forstli ches Jahrbuch* ............. 

" Verhandlungon der Forstvereine 

Bericbt neb or die Versaminlung deutscher 

Forstmaenner. 
Zeitach rift fuer Forst-u. Jagdwesou * t ..... „ . 
Zeiitralblatt" fixer das gosammto Forstwesen * t - 
Zeitscbrift der deutschen Forstbeaniten ....... 



Published at — 



Fran kf ur t - on - th e-Main 

"Hanover— . . — . 

Frankfurt on-the-Main 
do 



Berlin . . . 

Munich 

Berlin ....... 

Breslau ...... 

Berlin.. 

Vienna ...... 

Berlin ... 

Vienna . . . . - . 

Davos 

Zurich . 

Dresden 

Various — ... 
do 



Berlin . . 
Vienna . 



(?) 



Issued- 



Month ly 

Irregularly. . . . 

Weekly 

Semi monthly . 

Monthly 

....do-. ... 

...do. ......... 

Annually . 

do .......... 

Quarterly 
Irregularly.,.. 
Weekly . ..... 

(?) 

Quarterly ..... 

Annually....... 

...do.......... 



Monthly.. ... . 

. - - . do 

0) 



Estab- 
lished." 



(?) 
(?) 



1824 
1865 



1863 
18Q2 
1856 
1841 
1368 

1886 
1892 
1S82 



(?) 
(?) 



1869 
1875 



(?) 



Should the reader wish to collect a library of the most modern thought 
on all or any subject pertaining to forestry in Germany the list of books 
found at the Exposition sliould satisfy him, for although the books exhib- 
ited do not by any means include even all the best or most comprehen- 
sive or needful literature, they leave no subject untouched. 

Publications of Professors at the University of Munich and of other author &, 
-. . [Faculty of Political Eeonomy and Forestry.] 



Author. 



No. 



Subject. 



Prof. Dr. Karl Gayer. 
Prof, Dr. F. V. Baur.. 



Prof. Dr. R.Weber... 

Prof, Dr. II.Mayr,.., 



Prof. Dr. B, Hartig. 



Sylviculture, 
Forest Utilization. 
The Mixed Forest, 
Wood Me as uring. 
Geodesy. - 

Investigations into Actual Masa and Weight of-Cordwood and 
Bark. 

The Spruce; Its yield, Accretion and Shape, 
The Beech; Its Yield,' Accretion and Shape. 
Yield-tables of Spruce. 
Forest Valuation , 

Damage Awards to ho Given in Forest Cessions, 

Academy or University ? 

Forstli elies Central blatt (Forestry Journal), 

Forest Experiment Stations, 

Forest 11 eg illation. 

The Forests of North America. 

From the Forests of Japan. 

Monograph on the Abietinese of Japan. 

The Decay of Wood. 

Investigation into Growth and Yield of Beech, Sprue*?, Pine, 
Fir, etor -- _ : . . - 

Profitableness of Management for Timber in Spruce, and of Man- 
agement, for Firewood in Beech. 

Important Diseases of Forest Trees. 

Diseases of Trees. 

Investigations from the Forest Botanical Institute. 

The Wood of Conifers. 

The Wood of Beech (Hartig and Weber*. 
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PubUcaiions of Professors at the University of Munich— Continued. 



Author. 



Mo. 



Subject. 



Prof. T)t. E. Haiti g . 
Dr. K. t, Tubeiii ... 



Dr. Atig, Pan! j.... 
Dr. -E. Ebormayer. 



Drs. J. Lehr and T. Lorey 

Dr. T. Lorey .......... 

Dr. II, Fnerat...... 

Dr. F. Jud&ich . . . ... 



Anatomical Distinction of Woods. 

The True Rot (Merulio lacrimans). 

Anatomy and Physiology of Plants. 

Contributions toward knowledge of Diseases of Trees. 

Seeds, Fruits, and Seedlings of Forest Trees. 

Forest Natural History Journal. 

Seedlings of Abietinese. 

Curcubitaria Laburni. 

Formation of Heart in Trees. 

Annual Botanical Reports. 

Bark Beetle Studies. 

Hygienic Significance of Forests. 

Pbysics of tke Soil. 

Composition and Value of Forest Litter. 
Physiological Chemistry of Plants, 
Physical Effects of Forests. 
Properties of Forest Air. 

Lightning and Hail in the State Forests of Bavaria. 
Allgemeine Forst u. Jagdzeitung (Forestry Journal). 
Handbook of the Entire Knowledge of Forestry. 
Forestry Dictionary. 
Tbarandter Forestry Annual (Journal). 



FORESTRY ASSOCIATIONS. 

Forestry associations thrive better in Germany than in the United 
States and are of a difTerent character ; they are associations of forest-, 
ers, who practice what they preach. There is no more need of a prop- 
aganda for forestry than there would be here for agriculture, and the 
discussions, therefore, are moving in technical, scientific, and economic 
directions. Besides some thirty or forty larger and smaller local asso- 
ciations there is held every year a forestry congress, at which the lead- 
ing foresters discuss important questions of the day. 

FOREST EXPERIMENT STATIONS, 



In addition to all these means of education and of advancement of 
forestry science, there has been developed in the last twenty years a 
new and most important factor in the shape of forest experiment sta- 
tions, which are mostly connected with the forestry schools. If forestry 
had a strong and well-supported constituency before, this additional 
force has imparted new impulses in every direction. 

The first incentive for the establishment of these stations came from 
the recognition that the study of forest influences upon climate could 
be carried on only with the aid of long-continued observations at cer- 
tain stations. Accordingly, during the years 1862 to 1867, forest 
meteorological stations were instituted in Bavaria, which, under the 
efficient direction of the well-known and eminent Dr. Ebermayer, for 
the first time attempted to solve these and other climatic questions on 
a scientific basis. The results of these and other observations have 
been fully discussed in Bulletin 7 of this division, published during this 
year;. . 

We were privileged to exhibit some of the apparatus devised by Dr. 
Ebermayer, and some of his results, namely: 

Set of soil thermometers, 

Rain gauge combined with evaporirneter, 

Two charts showing relation of rainfall and evaporatior within and without 
forests. 
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While these stations were continued and others added in all parts 
of the country, an enlargement pf the programme was soon discussed 
with great vigor> leading (between the years 1870-'76) to the institution 
of fully organized experiment stations in Prussia, Bavaria, Saxony, 
Thiiringia, Wurteniberg, Baden; Switzerland and Austria following in 
the same direction 5 all of these finally comhiniiig irito an 66 association 
of German forest experiment station s," -similar to the association of 
agricultural experiment stations in our country. Thus the science of 
forestry, which hitherto had been developed empirically^ has been 
placed upon the basis of exact scientific investigation, the fruit of 
which is just beginning to ripen in many branches. 

We, in the United States, are fortunate in that we can learn from 
the experience and profit from the assiduous work of these careful 
investigators. While we may never adopt the admirable administra- 
tive methods that fit the economic, social, and political conditions of 
Germany, we shall ever follow them where the recognition and utiliza- 
tion of natural laws lead to the practical acknowledgment of general 
principles and to desired economic results in forest culture. 




Fig, 4.— Treo classes: Classification according to crown development. Schematic (see p. 355). 
Class 1 (predominant) : Nos. 1, 3, 0, 11, 10, 20; class 2 (cociominant) : Nos. 8, 13, 18; class 3 (suMonii- 
naitt) : 3\ T o?,. 9, 11, 17; class 4 (oppressed): Nox. 5,7, 12; class 5 (suppressed, a): Nos. 2,19; class 5 
{suppressed, b) -: l^os.4, 10, 15. 
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WORK OF THE YEAR. 

The work of maintaining, with ordinary care ? the structures and 
grounds of the Department has been duly performed. The propaga- 
tion of various economic plants for distribution has been assiduously 
prosecuted, and many thousands of healthy young plants have been pro- 
duced and sent into localities suited to their growth. The work of 
overhauling glass structures is continued, also of repairing woodwork, 
and reglazing roofs where defective. Much of this repairing remains to 
be done, 

NOTES OH MISCELLANEOUS PLANTS. 

The following notes on miscellaneous plants have been prepared for 
the information of correspondents, and in answer to repeated inquiries 
by different individuals on the same subjects. These inquiries are sub- 
mitted to this division, and the answers are directly practical in their 
nature and applicable to all who desire suggestions for practical pur- 
poses. 

WILLOWS. 

The willow family is one of the most extensive among trees. Under 
this species, their general economic characteristics may be noted. A 
few species of special inrportance will be further mentioned. 

Willow timber is light, smooth, soft, extremely tough, and not easily 
splintered. It is used in shipbuilding, for making ball bats, floats of 
water wheels, and handles for various agricultural tools, for which its 
lightness jenders it very well fitted. When sawn into boards it is well 
adapted for lining carts and wagons, as -it stands great concussion and 
pressure without fracture. It is also used for brakes for wagons and 
railway carriages, as it does not readily ignite by friction. When kept 
dry it is lasting, roof rafters of the wood having remained sound for a 
century. 
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Its charcoal is esteemed for the manufacture of powder, antlfor cray- 
ons for sketcM and drawing* The young shoots are used for plait- 
ing. Willow bark has a. feebly aromatic odor, and a peculiar bitter 
astringent taste. It yields its active properties' to water, with which it 
Ibrms a reddish-brown decoction which has been found beneficial as an 
external application to ulcers and old sores. An alkaloid called salicin 
has been obtained from it in the form of grayish crystals, and has been 
employed as a substitute fbr quinine in intermittent fever. The bark 
and leaves are used for tanning leather, and in Norway and Lapland 
green willow shoots and leaves are collected, dried, and stored for the 
use of cattle. 

In Egypt a medicinal water, called Calaf, is distilled from willow 
blossoms ) it is used to promote perspiration, and is cooling and cor- 
dial. 

The white willow (Salix alba) is a native of Europe, from Norway 
to the Mediterranean Sea and Northern Asia. It is always very plenti- 
ful throughout various parts of the United States, having been long 
introduced. It grows to a height of 50 or 70 feet, and sometimes higher 
in favorable situations. The white willow is a very rapid-gro wing tree, 
; and on this account is well adapted for lorest planting as a shelter and 
: ^ nurse w to hard-wooded, slow- growing, but more permanently valuable 
trees, Even on poor soils it will grow well where most other trees will 
make poor progress. It is sometimes called the Huntingdon willow. 
. The common osier (Salix vimincilis)is a slender branched tree, a native 
;of Europe, where it is very extensively cultivated for basket-making. 
There are several varieties of this species, all of which yield tough and 
pliant shoots well /fitted for weaving and making hoops; it isone of the. 

■ best basket willows in this country. 

-.. The red osier (Salix rubra), a native of Northern Europe, is highly 
esteemed for its : tough shoots for basket work. When well grown the 
shoots are from 7 to 10 feet long, and of proportionate thickness; there- 
fore it is much cultivated for the manufacture of crates, heavy baskets, 
and for barrel hoops. 

Salix purpurea is a species frequently employed in Great Britain for 
- making fen the shoots and leaves being so bitter that rabbits and 
other animals will not eat them. It is one of the most popular kinds 
for basket work, its shoot being long, clean, and pliable when grown 
for this purpose. In rich damp soils! t will produce shoots 10 feet in 
length, but it is not well adapted to boggy lands w T hich are constantly 
wet. It is sometimes called the whipcord or swallowtail willow. 

The species Salix triandra is of low growth and is considered one of 

■ the best for basket-making. Its rods are very white when peeled, and 
they can be split up very finely, so as to be used in the finer kinds of 
basket and wiekerwork. Many of the willows which are esteemed in 
Europe for their pliant, smooth,, and clean- splitting shoots are found 
not to be so well adapted to thewarmer and drier climates of the United 
States. The young growths are frequently checked about midsummer 
and become partially ripened; then a rainy period follows, and the 
shoots branch out into many small side twigs which render them compar- 
atively worthless for weaving purposes. This species (as also the pre- 
ceding one) proves to be well adapted to our climates. It succeeds well 
on wet low landsj also in rich dry uplands. It ripens its shoots to the 

—extreme points, and is therefore very liar dy and not liable to be winter- 
killed in northern localities. 

The British species Salix forby ana is considered one of the best for 
the finer kind of willow m anufacture. The stems -grow erect, are slender, 
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very flexible, and tough. ] they grow from 5 to 7 feet in length, and are 
covered with a grayish-yellow bark. The rods of this willow do not 
whiten well when peeled/ but it is highly esteemed for purposes for 
which unpeeled rods are used. This willow adapts itself well to warm 
climates/ 

The goat willow, or sallow {Salm caprea), is a native of Europe, 
where it is esteemed as a rapid- growing tree, and frequently attains a 
height of 40 or 50 feet. The wood is white, tough, and smooth ingrain* 
The flowering branches are very ornamental, and are gathered in some 
places, as is palm, for the decoration of churches. Its hardness and 
rapid growth combine to make it of much value as a shelter tree for 
exposed situations ; it is also esteemed above most willows for the 
amount and value of its timber. 

The Bedford willow (Salioo russelliana) is a native of Great "Britain, 
where it frequently reaches to a height of TO or 80 feet. The wood pro- 
duced by this species is said to be the most valuable of arty of the 
willow family. The bark contains a large amount of tannin, and is 
said to yield a larger quantity of the principle, salicin, than any other 
of the sx>ecies. It has a European reputation as a valuable basket 
willow, but it is branchy and somewhat brittle when grown in some 
parts of this conn try. 

In cultivating willows for the manufacture of the various articles 
called willow ware, it is generally presume that they will succeed on 
wet lands where no other plant will grow. They survive in very wet 
places, but they can not be grown profitably on lauds constantly satu- 
rated with water. Low meadows, where the soil is deep and moist, 
but where saturation is obviated by surface or underground drainage, 
are best adapted to willow culture. The ground should be prepared 
by plowing, harrowing, and replo wing, in order to secure a deeply 
loosened stratum in which to easily insert the cuttings, which are usually 
made from shoots of the growth of the previous year; these are cut in 
lengths of from 10 to 12 inches and inserted in a slanting rjosition 
and deep enough to be entirely covered with the soil. The usual 
method is to set the cuttings 2 or 3 feet apart, in rows which are 4 feet 
distant from each other, and allow the shoots to proceed from stools or 
stumpy stocks above the surface. The spaces between the plants are 
plowed so that the surface soil is kept loosened and clear of weedy 
vegetation until the stools occupy the whole surface, which they soon 
will by the annual removal of the shoots, and then further culture is 
abandoned. Another method, which is considered preferable, is to mi 
the cuttings 12 inches apart in rows which are 3 feet distant from each 
other ; the cutting is pressed down so that the top bud will be at least 
one inch beneath the surface; in all subsequent removals of the young 
willows they are cut very closely down, at or even below the surface, 
so that no external stumps or stools are formed. Following this 
method the ground can be plowed annually after the crop is gathered, 
and " the whole field afterwards well harrowed with a biunt-tootlied 
harrow, so as to not tear or split the plants. By this culture the soil 
can be cleaned effectually at little cost, and the thorough culture will 
add to the vigor of the plants. Manure can also be readily applied, as 
the tops of the plants are so low that hauling wagons oyer the field 
does not injure them. It is further claimed that by this method the 
shoots grow straight upward from the ground. When grown from 
high stumps a small portion of the lower end of the willow rod is bent 
or crooked, which impairs its value to that extent. 

The crop can be harvested at any time after the leaves fall. Some- 
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times cutting _ls delayed until the buds are about to start in spring, 
which is the best time for peeling, and the bark then separates easily 
from the wood j butthe plants are greatly weakened when the cutting 
takes place at so late a period. The preferable time to cut is in 
December, when the willows are tied in bundles, which are set up on 
end in 0 or 8 inches of water, where, they are kept during winter and 
until they begin to grow in springy when the bark becomes sufficiently 
loose to Ixe easily peeled off. 

When it is intended to remove the bark by steaming or boiling, the 
willow bundles are set up anywhere until they are dry enough to be 
placed in stacks or; stored in covered sheds until wanted. Willows 
- peeled after the sap has started in spring are of a fine white color, 
while those which undergo steaming or the boiling process for the 
removal of the bark are of a dark buff color, owing to their being 
stained by the coloring matter in the bark, which is dissolved and 
imparted to the wood by the heating process ; but it is found that 
articles made of boiled willow s are much more durable than those made 
from the white rods of spring peeling. 

ACACIAS. 

Acacia catechu.— A low-growing tree of the East Indies, which has 
been introduced and cultivated in various tropical regions for the sake 

. of its wood, from which is .prepared the highly astringent substance 
called catechu, or cutch, and sometimes Terra - ja/ponica, a name it 
received when first introduced as "a medicine in Europe, from the sup- 
I)Osition that it was an earth and that it came from Japan. Imme- 
diately beneath the brown bark of the stem there is a layer' of very 
white wood next to the heartwood, which is of a dark red or nearly 
black color, from which the cutch To obtain the catechu 

or cutch, the tree is cut clown and the exterior layer of white wood is 
removed^ the heartwood is cut into chix^s and boiled in water until it 
attains considerable consistency, when, by further boiling and evap- 
orating the water ? the thickish extract is spread on mats to dry ; before 
becoming quite hard it is divided into square blocks, and the small 
squares are turned over frequently until they harden to a condition fit 
for lacking. As it appears in commerce, catechu is a dry, brown, some- 
what resinous -looking pulverulent substance, breaking with a dull frac- 

■ ture, dissolving almost entirely in water, and having a strong astringent 
taste. Its principal use is for tanning purposes. Mixed with oil, like 
paint, it is used in India to prevent the ravages of wood-eating ants. 
It is used as an astringent in medicine, and in India a famous oint- 
ment for sores and ulcers is made, by reducing to a fine powder and 
mixing with oil 4 ounces of catechu, 1 ounce of alum, and half an ounce 
of white resin. The wood of the tree is considered to be more durable 
th an teak wo o cl . It is doubtful if this plant can be gro wn with any 
'■--..■ 'profit in the United States. 

Acacia far iiesiana.— A low tree or large shrub, very widely distrib- 
uted throughout tropical and semitropical climates. It is very exten- 
sively cultivated in some parts of Southern Europe for its globular 
heads of flowers, commonly ; called eassie flowers, and which yield the 
perfume so named. This perfume is obtained by maceration, a process 
employed for extracting the fragrance of flowers which can bear a tol- 
erable degree of heat without losing their scent. A certain quantity 
of grease is placed in a pan fitted with a water bath, where it is heated 

until it is brought to an oily consistency. Flowers of the eassie are 
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then thrown in and left to digest for some hours, after which they are 
removed and fresh ones put in — an operation which is repeated for sev- 
eral days, until the grease becomes saturated with the odor. It is then 
taken out and pressed in cloth bags. This plant is found growing in 
various portions of the Southern States, and could be utilized for the 
manufacture of perfumery. 

Acacia arabica. — This species is a native of Arabia and Southern 
Asia, and yields a portion of the brown-colored gum arabic of com- 
merce. Several species of acacia yield this gum in common. It is 
obtained from them by spontaneous exudation from the trunk and 
branches, or by incisions made in the bark, whence it flows in a liquid 
state, but soon hardens by exposure to the air. The largest flow is 
yielded during the hottest part of the season. A wet winter and a 
cool summer are said to be unfavorable to the supply of the gum. It 
is very nutritious, and the natives almost live upon it during the time 
they are employed in collecting it for market. The bark, known as 
babool bark, is strongly astringent, and is used for tanning. On the 
upper Nile the tree is "known as the sunt, and it is said to be the only 
wood that the soil of Soudan supplies capable of being sawn into 
planks. These planks, which do not exceed 10 feet in length, are 
joined together in layers to the thickness of a foot, and are thus 
employed for ship-building; they are so arranged that they overlap 
each other, and in this manner a vessel is built without ribs or other 
internal support. It is supposed that the wood of this tree is the 
shittimwood of the Bible, although some authorities assign it to other 
species of acacia. This species has been distributed to some extent 
in the Southern States, in some of which it is likely to succeed, 
although no reports have been received as to its adaptability to cli- 
mates here. 

Acacia decurrens. — This is an Australian tree of medium size, the bark 
of which is highly esteemed for tanning. It contains from 20 to 30 per 
cent of tannin, according to the age of the tree, which also yields a gum 
similar to gum arabic. The bark is said to improve by age, and yields 
about 40 per cent of a kind of catechu, about half of which is tannic 
acid. A small quantity of bichromate of potash added to the boiling 
solution of the tannin produces a ruby-red dye. Black dyes are also 
produced with iron oxides in the solution. It is called the black 
wattle tree. 

Acacia pycnantha. — This is a rapid-growing Australian tree, called 
the golden wattle. This and other Acacias are called wattle trees, 
because their flexible twigs are used in Australia for weaving into 
fences. The bark of the golden wattle tree contains about 25 per 
cent of tannin, and the boiled infusion yields a cutch of much value, 
which is used to some extent in smearing ropes and fishing nets, to pro- 
tect them from decay by exposure to water. This and the preceding 
species are noted as producing a large amount of tanning bark, of the 
richest kind. Seeds of these have been distributed in Texas andother 
States. If they are found to succeed, it would probably result in the 
introduction of a profitable industry. 

ALOES. 

Aloe vulgaris, Aloe spicata, and Aloe socotrina. — The aloes are plants 
which usually have short stems, and thick fleshy leaves; they are very 
generally diffused in all warm countries, and produce the drug known 
as aloes. 

Aa 93 24 
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The most esteemed aloes of commerce is that furnished by Aloe soco- 
irina, a native of the island of Soeotra, on the south coast of Arabia, 
in the Indian Ocean/ This appeal's in commerce in pieces having a yel- 
lowish or reddish-brown color; occasionally it appears of a lighter 
color, but becomes darker by exposure to the air. The color of its 
powder is a golden yellow j it has u peculiar, not unpleasant, odor, and 
a bitter, disagreeable taste, with an: aromatic flavor. Soeotrine aloes 
is held in high esteem. Hepatic aloes is considered to be -an inferior 
selection fro in the Soeotrma. Barbadoes aloes is produced in the West 
- Indies from Aloes vingariSj O* widely diffused species, extending to Ara- 
bia and the African coast, The color of this article is generally dark 
brown, or black, but sometimes it Is of a reddish-brown or liver color, 
or of some intermediate shade, It has a dull fracture, aDd the powder 
is of a clull olive-yellow color. It is made by expressing the juice 
from the leaves, or chopping them and then evaporating their decoc- 
tion until it has attained such a consistence that it will harden in cool- 
ing, when it is poured into vessels and allowed to concrete, Barbadoes 
aloes is in great demand in veterinary practice. 

Gape aloes is the product of Aloe spimta. &nd- is received from the 
Cape of Good Hope. It is sometimes called shining aloes. When 
freshly broken it has a very dark-olive or greenish color approaching 
to.black. ., : -";Its odor is strong and disagreeable. When hard it is very- 
brittle and- easily powdered, but in very hot weather it becomes soft and 
tenacious. ■ 

The quality of the drug depends much upon the method of preparing 
it. The finest kind is obtained by exudation and subsequent inspissa- 
tion in the sun. The plan of bruising and expressing the. leaves, and 
boiling down the juice, yields an inferior article, as a large portion of 
the liguor :is derived from the mucilaginous juice of the parenchyma. 
The worst plan is said to be that of belling the leaves in water and 
evaporating the decoction. -The odor of aloes is different in the 'differ- 
ent varieties. They are all intensely bitter. The active principle is a 
bitter extractive called aloin. It is '.'powerfully cathartic. The bitter 
resinous juice. from which the drug is prepared is stored up in vessels 
lying beneath the skin of the leaves. The juice is collected by cutting 
off the leaves close to the stem and placing them at once Into tubs in 
an upright position, so that the sap may flow freely from the cut sur- 
face. If the leaves are very large a longitudinal incision is made from 
top to bottom to facilitate the discharge. The crude juice is then 
exposed to the sun, where it is gradually evaporated to a proper con- 
sistence and is then poured into vessels, where it hardens into a black, 
compact mass. Much of the value of the article depends upon the care 
bestowed upon its preparation for market. Horse aloes is a very coarse 
article made from refuse leaves, and is used in veterinary medicine. 
The cultivation of the aloes in Barbadoes is very similar to the cultiva- 
tion of cabbages in our own market gardens, with this difxerence, how- 
ever, that the aloe will retain its vitality for many weeks, even if left 
on the surface of the ground exposed to the sun. In Africa they cover 
what would otherwise be sterile, arid plains. It is presumed that these 
plants could be grown in Florida, and perhaps in other States, especially 
Aloe spicaia^ which is said to be the hardiest of the group, 

... <1ASHEW-KUT, 

The cashew nut (Anaeardmm occidentale) Is a tropical tree cultivated 
in the West Indies and other countries for the sake of the nuts, the 
kernels of which are edible, and used for various purposes. The fruits 
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are somewhat kidney-shaped, ..containing between the outer skin and 
the kernel a layer of pulpy matter highly charged with an exceedingly 
caustic oil, which causes severe blisters on the lips and tongue if an 
attempt is made to break the shell with the teeth. This eaiisticity is 
destroyed by roasting, which has to be done cautiously, as the acrid 
fumes will destroy sight and produce inflammation if the smoke touches 
the face. The kernels are then sweet and agreeable, and are some- 
times ground up with cacao in making chocolate. The kernels are 
sometimes broken up and mixed with Madeira wine, which is thought 
by some persons to improve its flavor; The fruit, or apple, which is a 
thickened receptacle from the end of which the seed of the nut obtrudes, 
hasan agreeable subacid flavor, slightly astringent; the juice expressed, 
and fermented, yields a wine, '.and, when distilled, produces a spirit 
which is used as rum, A gum-like substanee is also exuded from the 
tree, similar to gum arable, but having an astringency repellent to 
insects when applied to flooring, book covers, etc., particularly in tropi- 
cal countries, where insects of the ant species are abundant and destruc- 
tive, 'The; oil extracted from the kernel is sweet -tasted, and equal as 
an edible oil to that of the olive or almond, This is altogether dis- 
tinct from the oil alluded to as furnished by the acrid outer skin or 
covering. 

In the East Indies the nuts are nsed as a table fruit. The acrid oil 
has been used with success as an application to allay cancers, ulcers, 
corns, etc., but requires great caution in its use, The plant is very 
ornamental, and the flowers exceedingly fragrant; it is occasionally 
found in hothouses, but is impatient of water, and requires high tem- 
perature to keep it in health. Many calls have been made for plants 
of this species j and some have been supplied to residents of southern 
Florida; but no reports have been received regarding them, and it is 
very doubtful if they will grow at all in this country. 

BOX TREE. 

The box tree, or boxwood tree {Buxus semper vir ens) 7 is an evergreen 
plant seldom reaching: over 20 feet in height, a native of various parts 
of Europe and Asia. There are several varieties which are often cul- 
tivated for ornament, and a very dwarf kind is commonly employed for 
planting in continuous lines for the purpose of defining the edges of 
borders and walks in gardens. The wood of the box tree has long been 
celebrated for its hardness and closeness of grain, The mediaeval col- 
lections testify to the exquisite skill of some of the old wood carvers on 
this material. Its chief characteristics are excessive hardness, great 
weight, evenness and closeness of grain, light color, and its suscepti- 
bility to a fine polish. These are the qualities which render it so valu- 
able to the wood-engraver, the turner, the mathematical -instrument 
maker, and others. The best is said to come from the vicinity of the 
Black Sea, and this formerly appeared in commerce in logs 4 feet long 
and from 6 to 9 inches in diameter. 

In the district of Tenckaboun, in the province of Mazenderum, Per- 
sia, the boxwood grows in abundance. In 1876 purchases to the value 
of $140,060 were made of this wood in that province, but as it is being 
rapidly cut and no provision made for planting more, the supply win 
soon be exhausted. For engravers' use the wood is cut across the grain 
into slices about an inch thick. The roots are used for inlaying and 
for fine cabinet work. The ancients made great use of the box in the 
ore amentation of their villas, and made musical instruments from its 
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wood. Pliny says that nothing is more flu to bo clipped into shapes, 
and that no animal will touch its seeds; the branches are fatal to camels 
that eat them, and Corsican honey was supposed to owe its notoriously 
bad qualities to the bees feeding on the flowers of the box tree. 
Although slow of growth, it is quite likely that the planting of this 
tree for the sake of its wood would -ultimately prove a x>rontablc invest- 
ment. The worlds supply is rapidly becoming exhausted, and its place, 
as far as known at present, can not be supplied by any other wood] 
The plant readily adapts itself to any climate, except extremes of 
either heat or cold, although a zero cold does not affect it. 



CiESALPINlAS. 

Cwsafyinia coriaria a --Yhm m a native of the West Indies, Mexico, and 
JSrorthern Brazil. It forms a spreading tree from 20 to 30 feet in height. 
It produces racemes of white flowers, which are followed by curiously 
twisted, flattened pods about 2 inches long and about 1 inch in breadth, 
and curved like the letter S, The pods contain about 50 per cent of 
tannin, and 3 in combination with valinia, arc much employed by tan- 
: ners. They are known in commerce under the names of divi-divi and 
libi-dibi. 

Gmaljpinia ec/i^zata.—This species produces the Brazil wood of com- 
merce, used for dyeing purposes, its color being changed by the use of 
diiferent mordants from yellow to red, or rose coloiybut it is not very 
lasting. The most permanent colors are those in which the natural 
purple red is changed by acids to an orange or yellow color. Only the 
heartwood of the tree is used. It is very hard, and is used in turner 
work and for violin bows, The dye is an ingredient in red ink. Bra- 
zil wood boiled in water becomes darker in color as the water becomes 
red. Paper tinged with the decoction is altered to a violet color by 
action of alkalies and to a yellow by most of the acids. The action 
of sulphuric- acid gas renders it white. Paper tinged with this dye 
will be changed to a yellowish color if dipped in vinegar in which sul- 
phuric acid is present, even if only one two-hundredth part of this acid 
is present in the vinegar. The woods known in commerce as Lima, 
peach wood, Pemambuco 5 and Nicaragua are supposed to be identical 
with this species. - _ - " 

Ccesalpinia mppan.— This is a native of the East Indies and fur- 
nishes the sappan-w ood of commerce. The hard wood of this tree 
yields a bright fugitive red dye, and although not so rich in coloring 
matter as Brazil wood it is brighter and more delicately beautiful. It 
is cultivated by the .Hindoos for dyeing the straw used in making mats 
and is used for dyeing silks of a dark-red. color. The root affords an 
orange yellow dye. The Indian name for sappan-wood is bukkum or 
wukkum. These plants furnish a large amount of tanning material. 
They have been tried in Florida, where they grow slowly, but endure 
the climate of the southern portion; they do not promise to become of 
any material value, 

V I PIGEON PEA. 

Gajanus indicus^ — This is an East Indian plant, cultivated in many 
tropical regions for the sake of its seeds, which are largely used as food in 
various parts of the world. The idant is of a shrubby habit and is 
sometimes grown in greenhouses for its showy yellow flowers. In the 
East Indies it is called the Bhal, and the Congo pea. In Jamaica it is 
known as the pigeon pea. A. variety called the No-eye pea produces 
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seeds as delicate as many of the common garden peas. They are boiled 
and eaten -in the green state; also dried and split for use. Pea meal is 
prepared from the dried seeds and is said to be of excellent quality. 
Horses and cattle feed upon the young shoots, and fodder made of the 
dried leaves and young branches is used for feeding animals. It has 
been cultivated in this country, but has not proved of sufficient value, to 
become popular where so many superior varieties of peas are in culti- 
vation. 

PAP AW TREE. 

Garica papmja.-r— This is a small tree, rising from 20 to 25 feet in height, 
with a slender stem surmounted by a cluster of large leaves on long 
foot stalks. The carica is a native of South America, but widely dis- 
persed in the West and East Indies, southern Florida, etc., and is 
generally known as the papaw tree. The fruits are produced at the 
base of the foot stalks of the leaves, generally in whorls round the 
stem; they are from 6 to 8 inches long, of oblong shape, resembling a 
melon, and are sometimes called melon apples. When ripe the fruit 
is greatly esteemed by the natives in some parts, being eaten either 
sweetened with sugar or flavored with pepper, to take away the strong 
acrid taste which prevails owing to the j>resence of a milky juice. The 
immature fruits, when pickled, closely resemble mangoes. The milky 
juice irom the unripe fruits is used medicinally, as. are also the pow- 
dered seeds, each being considered a powerful vermifuge. The leaves 
have the power of creating a lather, and in some places are used as a 
substitute for soap, A peculiar -"property of the papaw tree is its 
alleged influence in rendering meat tender. It is said that the juice 
of the tree causes a separation of the muscular fibers. By some it is 
maintained that this effect is secured merely by suspending the meat 
beneath the foliage of the tree during the night; others place greater 
reliance in. wrapping the meat in the leaves for a few hours with a por- 
tion of the young fruit. When the juice of the papaw is treated with 
water the greater part dissolves, but there remains a substance insol- 
uble which has a greasy appearance, 8 it softens in the air and becomes 
viscid, brown, and semi-transparent. When thrown on burning coals 
it melts, and drops of grease exude which emit the noise of meat roast- 
ing, and it produces a smoke which has the odor of fat volatilized and 
leaves behind no residue. The substance is iibrine, which is rarely 
found in vegetables. 

THE CLOVE TREE. 

The clove tree (OaryophyUus aromaiicus) is an evergreen, attaining 
a height of from 20 to 30 feet. It is a native of the Molucca Islands, 
but has been introduced and cultivated very generally throughout the 
East and West Indies. Its flowers are of a purple color, produced in 
great abundance in short terminal ' /panicles of from 12 to 18 in each 
bunch. The cloves of commerce are the unopened flower buds. These 
are collected before they expand by beating the flower panicles with 
reeds, and are recei ved on sheets spread for the purpose. Sometimes they 
are picked from the tree by hand when they can be easily reached. The 
cloves are prepared for commerce by smoking them brown over a slow 
wood fire and finally drying them fully in the sun. The quality of the 
clove is greatly influenced by climate, and although largely produced 
in other parts, those from the Moluccas are held in the highest esteem. 
The trees are planted in rows about 16 feet apart and the field kept 
clean and well cultivated. The plant-is- very frequently grown in green- 
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houses, but will produce flowers only where a sufficiently warm tem- 
perature is maintained. 

Cloves when good are dark, heavy, and strongly fragrant, the ball on 
the top being .-unbroken and yielding oil when pressed by the finger 
nail. Gloves contain from 17 to 22 per cent of essential oil, which is 
extremely pungent, and specifically heavier than water. When they 
are newly gathered a certain quantity of oil may be obtained by 
pressure; the cloves are thereby much impaired in value, but are often 
mixed with sound samples, where they can be detected by their pale 
color, shriveled .appearance,, and lack of flavor. They are sometimes 
adulterated with water, which they absorb to a large extent, and thus 
give a fictitious value when sold by weight, Cloves are the most stim-- 
ulating of the spices, and are much employed in cookery and as condi- 
ments in pickles and preserves. The oil is a popular remedy for tooth- 
ache and is used as a carminative in medicine, This plant is very 
frequently called for by Florida cultivators, but to all inquiries the 
statement is made that the clove plant can not become of commercial 
value in ^hat State on account of the climate being too cold for it dur- 
ing a portion of the year. 

CAROB -BEAHS, 

Geratonifr siHqna,— This is a tree growing from 30 to 40 feet in height, 
is a native of the countries bordering on the Mediterranean Sea, and 
cuHivated to a very considerable extent for the sake of its pods, which 
contain a fleshy pulp surrounding the seeds. They are known as carob 
beans, which come from the generic name of Algaroba, used in various 
countries to designate pods, pronounced Tcharoub by the Arabs. These 
; pods contain a quantity of agreeably-flavored mucilaginous and sac- 
charine matter, although not very nutritious. . They form a prominent 
ingredient in various cattle foods of trade. The exports of these pods 
from Cyprus amount to 10,000 tons yearly. They are also known as 
locust pods, or St. John's bread, from a supposition that they formed 
the food of St. John in the wilderness. 

A kind of brandy Is prepared from the carob bean, which is some- 
times flavored with juniper berries and passed as a substitute for gin. 
The Department has, from time to time, propagated and distributed 
many hundreds of carob plants, chiefly in Texas, and less plentifully 
in some of the Southern States, but no returns have been received in 
regard to the outcome of these distributions. 

OTAIIEiTE aOOSEBERSY. 

The large shrub, or small tree, Vioea disticha, a native of India, is 
cultivated In many parts under the name of Otaheite gooseberry. The 
fruits are green and resemble those of the gooseberry; they are acid 
and used for preserving or pickling, and eaten either in a raw state or 
cooked in a variety of ways. A decoction of the leaves Is used to cause 
perspiration, and the roots have violent emetic properties, It grows in 
some parts of Florida and is worthy of cultivation, both on account of 
the fruits and the beauty of the plant, 

QTJINOAa 

Gkenopadhmi quinoa is an annual plant, indigenous to Mexico and 
South America, and long cultivated at great elevations on the slopes 
of the Andes, in Chile and Peru, where, owing to the height and cold- 
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ness of the locality, neither wheat nor barley can be grown. The seeds 
resemble those of millet, and contain 40 per cent of minute starch 
granules, upwards of 5 per cent of sngar, 7 J per cent of casein, and 11 
per cent of albumen, They are prepared for food by boiling in water, 
like rice, forming a kind of gruel or broth, which is seasoned with Chile 
pepper and other condiments, The seeds contain a bitter principle, 
which renders the preparation rather unpalatable, and which is only 
partially removed by cooking, It is said that there are varieties in 
which this bitterness is much modified. They are considered to be very 
nutritious and an excellent winter food for poultry. Seeds of the above 
were disseminated some years ago, but failed to attain popularity. 

CHICK-PEA. 

This plant, Gicer arietinum, is widely known throughout the world as 
the chick-pea. It is a low-growing branching annual, a native of the 
south of Europe, but cultivated to a considerable extent both in Africa 
and Asia. In India the peas are known as gram, and are esteemed as 
an article of food, being ground into meal and baked into cakes. The 
peas do not become soft in boiling, and are more frequently roasted or 
parched. In this state they are used by travelers. The plant has been 
cultivated since a very remote period by the Egyptians, Hebrews, and 
Greeks. The dewdrops that form on the leaves are peculiarly acid. 
This dew is collected and preserved in bottles, being used with water 
in cases of indigestion. It becomes more acid the longer it is kept, 
The roasted seeds are used as coffee. 

OLUSIAS. 

Clusia ^flava.—, This is a native of Jamaica, also found at Key West, 
in Florida,; It is a small tree, seldom exceeding 20 feet in height. It is 
mostly parasitic on the stems and branches of other trees. This habit 
of growth is supposed to be occasioned by birds accidentally scattering 
the viscid seeds, which take root on the bark of trees upon which they 
happen to be /deposited. The roots creep along the surface of the stem 
in quest of nourishment and support, penetrating into any decayed 
cavity, and finally reaching the ground (although they may start 40 
feet from it), when it soon becomes an independent tree. A viscid, 
tenacious, resinous juice, which is at first of a whitish color, but 
becomes red or brownish when exposed to the air, exudes from every 
part of the plant. It is used as a dressing for sores on horses; it is 
also employed for stopping leaks in boats. * 

A Brazilian species {Clusia insignia) has flowers which give off a 
considerable quantity of resin from the disk and stamens, so much so 
that an ounce has been obtained from two flowers. This resin, rubbed 
down with the butter of the chocolate nut, is employed to alleviate the 
pain of sore breasts. 

Cliisia galactodeiiclr^^^ is said to be one of the palo de 

vaca or cow trees of South America. The bark is thick, covered with 
rough tubercles, and its internal tissue becomes red when exposed to 
the air. The milk is extracted by making incisions through the bark 
to the wood. One tree is said to yield a quart in an hour. The use of 
this milk is accompanied by a sensation of astringency in the lips and 
palate, which is said to be chai^act eristic of all edible vegetable milks, 
This species can be grown only in warm countries. 
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: ; : COLA HUT. ; _ _ . \ : -_ 

Gala acuminata a medium-sized African tree, the seeds of which, 
under tlie name of cola or guro huts, have from time immemorial occu- 
pied la prominent place in tlie dietetic economy of the native tribes of 
that country. Within the last few centuries, however, their use has 
been more extensively diffused, and the demand for them has estab 
lished a large commercial industry between the regions of Central 
■ Africa, whence the principal supply is obtained, and the coast districts 
of that country, as also to other tropical countries where they are in 
demand. The cola tree is now widely diffused. It was introduced into 
Jamaica about the year 1630, its importation being ascribed to the 
urgent request of an agent of large sugar estates on that island for 
the benefit- of the Gold Coast negroes working these sugar plantations, 
and in all coxintries where the negroes were inrpor ted - and located in 
large numbers the importation of the tree was a necessary conse- 
quence, where it was cultivated for their special advantage and bene- 
fit. Thus it was introduced into the Mauritius, tlie West India Islands, 
Brazil, and other regions in South America. 

The practice of eating cola is supposed to be very ancient. A small 
piece of the nut is chewed before meals as a promoter of digestion and 
to improve the flavor of anything eaten after it. Lopez, an early Portu- 
guese adventurer, writing of the subject, states : u The negroes hold the 
nuts in their mouths, and chew, or at least eat, them for. quenching 
their thirst and better relishing of their drinking water; they comfort 
- and preserve the stomach, but, above. all other virtues, they are singu- 
larly good against diseases of the liver." 

There are but few books of travels or discoveries in Western or Cen- 
tral Africa which do not contain some reference to or description of the 
popular appliances of these nuts and the great estimation in which 
they are held. 

Although for a long time the eola nut was known to be famous, yet, 
un til a comparatively recent p eriod , nothin g was definitely a seer tained 
as to the botanical history of the plant that jjroduced it, or the nature 
or character of the properties which it contained. Chemistry, how- 
ever, has revealed that the nuts contain theine, an active principle 
found in other vegetable products used as beverages throughout the 
world.. They farther contain a small .quantity of a fragrant aromatic 
volatile oil, a large quantity of starch, and some fatty matter. The 
fresh nuts are hitter and astringent; this is lost in drying, as the dry 
nuts have no trace of bitterness, and are supposed to be less active 
than when fresh and moist. Among the European population in Africa 
the cola nut is beneficially used in cases of diarrhea, and the natives 
attribute to the fresh nuts similar remedial virtues as those of Peru- 
vian bark or quinine. The statement that half putrid water is ren- 
dered an agreeable drink by mixing it with bruised cola nuts is not 
borne out by actual recorded experiments. 

These nuts are now in much demand in the West Indies as a substi- 
tute for cacao in the manufacture <>£ chocolate, which is deemed to be 
more nutritious than that made from the Theobroma cacao. The plant 
has been introduced in the Southern States, with poor results so far. 

HAZELNUTS. 

The hazelnut (Goryhis avellana) is a large, many-stemmed shrub, a 
native of Europe and Asia, It is largely cultivated for the sake of its 
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nuts, which arc consumed in great 'quantities as dessert fruits. The 
hazel tree is mentioned in very early vmtings, the specific name, Avel- 
lana, being derived from Abellina, supposed to be the valley of Damas- 
cus. It is said to have been introduced into Greece from Pontus ; hence 
the nuts were called Niix pontica by the Greeks. Its fruits were 
esteemed by the ancients, and its shoots were employed as divining 
rods. Like other fruits that have been objects of culture for centuries, 
there are numerous varieties of the hazel ; these are divided into two 
kinds— nuts and filberts— which are distinguished by their husks. The 
nuts have a short husk, or calyx, which in the filbert is much longer. 
These again are divided into varieties having long or short nuts, the 
latter bearing the name of cobnuts. The nuts of the wild hazel are 
small compared to some of its improved varieties, but they are sweeter 
than the cultivated kinds; its small size, however, makes it give place 
to the cultivated filberts and cobnuts of commerce. 

These nuts are cultivated to a large extent in some parts of England. 
They are also cultivated in Spain and Italy. Those grown in Spain 
are known as Spanish or Barcelona nuts. The trade in these nuts is 
immense, about half a million dollars' worth being annually inrported 
into England alone. Two kinds are received from Smyrna, known, 
respectively, as Turkey nuts, which are small and nearly round, and 
Turkey filberts, which are long and pointed. The nuts have a mild, 
farinaceous, oily, agreeable taste. The oil expressed from them is con- 
sidered as being scarcely inferior to almond oil. They have also been 
used in the preparation of a poor kind of chocolate, and they are some- 
times made into bread. The wood of the hazel is seldom of a size to 
be employed in the arts,, although the roots, which are curiously veined, 
are sometimes cut into veneers. The young wood is very tough and 
elastic, and makes excellent hoops, fishing rods, and walking sticks. 
The celebrated magic wand, or divining rod, is said to have been 
formed of the forked young twigs. The wood makes good charcoal, 
from which drawing crayons are frequently made. 

But little attention has been given to the culture of the hazel in this 
country. The fruit is largely imported, and its production here would 
probably be a profitable industry, as an average crop is stated to be 
about 1,500 pounds per acre. The plants are readily procured from 
suckers or layers, which are produced abundantly from the old plants. 
They are planted about 10 feet apart, and receive the ordinary treat- 
ment and care accorded to other orchard fruits. The plants are kept 
very dwarfed, as it has been found that by this means a larger crop, as 
well as a better quality of fruit, is secured. These dwarf plants are very 
uniformly rimmed with an open or cup-like center. The hazel has no 
special characteristics as an ornamental plant. It is a desirable mar- 
ginal shrub in park plantations. A variety with purple leaves may be 
introduced with good effect in lawn groups. It is one of the best pur- 
ple-leaved hardy plants. 

The native hazel (Gorylus americana) is found in thickets and on the 
margins of woods throughout a great portion of the United States. 
The nut is smaller than that of the European species, but it is sweet 
and palatable. It has not been cultivated to any extent as a commer- 
cial product. There seems to be much possibility in the culture of hazel 
nuts. One objection has in former years proved formidable against 
their culture, viz, the liability of worms injuring the nuts, but now that 
the application of insecticides is so well understood, this objection need 
not longer hold good. 
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OareiM^ :i^oreUd.—Th6 botanical origin of gamboge was long in- 
volved in some obscurity. It is a production of Siain, a country not 
well expiored by the botanist. Gamboge is also received from Ceylon, 
and it has been ascertained tbat tbe Siam article is produced by the 
"above-named species of Gareinia, and that from Ceylon from the same 
or a slightly differing variety. This Garcinia is a medium-sized tree, 
with large glossy leaves similar in appearance to those of the Magnolia 
grmdrftom* The juice is collected by wounding the stems or breaking 
the young twigs of the tree and securing the yellow gum resinous 
exudations in hollow bamboos, where it is allowed to harden. Gam- 
boge is seen in commerce in three distinct forms— in rolls or solid 
cylinders, in pipes or hollow cylinders, and in cakes. The two former 
are collected in hollow bamboos. The cake or lump gamboge occurs 
in round or square lumps, and is generally inferior in quality to the 
former/ possibly from less care in collecting and in processes of prepa- 
ration, It is employed as a pigment by artists in water colors and as 
a varnish for lacquer work ; also in medicine as a .powerful purgative. 
It is a dangerous poison in large doses, and forms an ingredient in most 
of the nostrums for tapeworms, 

Garcinia pieioria, —This tree grows abundantly in certain parts of 
Mysore, in India, A fatty matter known as gamboge butter is jirocured 
from it. The seeds are first pounded in a stone .mortar, then boiled till 
the butter or oil rises to the surface. It is used as a lamp oil and 
sometimes as food. It does not possess the drastic qualities of the 
gamboge resin, but it is considered antiscorbutic by the natives, 

Garcinia. mangasiana.---TkQ, mangosteen apple tree is a native of 
Sumatra and the Moluccas, but has been introduced into various trop- 
ical countries for the value of its fruits, v r hieh are held in high "esteem. 
It is a beautiful tree, with large leathery leaves and large rose-colored 
flowers. The fruit is round, about the size of an ordinary orange," with 
a shell resembling that of a pomegranate, but thicker and softer, and 
contains an astringent juice. In wet seasons it exudes a yellow gum, 
which resembles gamboge; The pulp Is divided internally by thin 
septa 5 like those of an orange, only they are-four-celled with one seed 
in each cell. The trait is noted for its delicious flavor, or flavors, for 
those who have eaten it do not agree as to what it resembles, The 
plant is grown in conservatories, but requires a very warm atmosx^here 
to cause it to perfect its flowers ancLfruitj hence its successful growth 
in Florida, where it is on trial, may not be realized. 

SOY BEAN. 

Glycine soja is a low-growing annual plant, resembling the well-known 
kidney or bush bean of the gardens. The seeds of this species are 
used by the Japanese and Chinese in the manufacture of the sauce 
which they call soy ? or soja, This is said to be made by boiling the 
seeds or beans in water together' with millet, wheat, or other grains, 
the mixture being allowed to ferment, and afterwards refined and stored 
for use. Soy is a thick, black liquid resembling molasses, but not 
so tenacious. This sauce is ^ fevorite accompaniment to other food 
dishes in China and Japan, The leaves furnish a valuable oil, and the 
resulting cake is used for feeding animals and for manure to the fields 
of sugar cane in Southern China, These beans have frequently been 
recommended as a substitute for the coffee bean, but they are a poor 
substitute i or it— about equal to scorched wheat or rye. 
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: GUIACTJM.: 

This medium-sized tree {Guiaeum officinale) is a native of the West 
Indies, and is also found in Florida, it furnishes the hard, heavy wood 
called lignum vitw, in much demand by turners. The heartwood is of 
a greenish-brown color, and the outer or sap wood is a light yellow. 
It yields a resin called gum guiacumV which exudes from the stem, but 
that obtained by boring holes in the newly cut logs is considered to be 
of most value. The logs are placed on a fire and the melted resin is 
collected from the holes. Guiacum is greenish-brown, with a balsamic 
fragrance. It is a stimulant of a very diffusable nature in the human 
system, and is used medicinally in chronic rheumatism, skin diseases, 
and other complaints. It is noted for the changes of color it under- 
goes when brought into contact with various substances. Gluten gives 
it a blue tint. Mtric acid and chlorine change it successively to green, 
blue, and brown. These changes are said to be due to the absorption 
of oxygen by guiacic acid, the active principle of guiacum. 

LOGWOOD. 

This tree (Kamaloxylon campeGhianum) r which yields the well-known 
logwood of commerce, is a native of Oampeachy and other parts of 
tropical America, but is grown in large quantities throughout the West 
India Islands. It is an irregular, crooked- growing tree, attaining a 
height of from 20 to 30 feet. The heartwood is the part used for dye- 
ing. It is of a deep, dull, brownish-red color, very hard and heavy. 
For the convenience of dyers it is cut into chips by means of powerful 
machinery. Logwood chips yield their color to water and alcohol, the 
latter extracting it more readily than water. The color of its dyes is 
red, inclining to violet or purple. Its aqueous decoction, left to itself, 
becomes yellowish and at length black. Acids turn, it yellow, while 
alkalies deepen its color and give it a purple hue. Stuffs to be colored 
are previously prepared with aluminous mordants. A blue color may 
be obtained from it by the addition of verdigris, but the consumption 
of logwood is for black colors, which are obtained by alum and iron 
bases, and of any requisite degree of intensity. Logwood owes its 
coloring properties to a peculiar principle called Hematin or Hematox- 
ylin, which, in some specimens, is found in such abundance as to be 
perceptible in distinct crystals. Hematin forms an orange-red solution 
with boiling water, becoming yellow as it cools, recovering its former 
hue when heated. Alkali converts it first to purple, then to violet, and 
lastly to brown, in which case it seems to be decomposed. Metallic 
oxides unite with it, forming blue compound. West India logwood is 
inferior to that received from Honduras and Yucatan. The former is 
used in the dyeing of carpets and other coarse cloths, while the Central 
American kind is employed for dyeing all kinds of woolen goods, cot- 
ton, and silk fabrics. The wood is of a very dense nature, and is not 
easily injured by exposure to the weather. It also takes a high polish. 
It is employed to some extent in medicine as a tonic and astringent. 
It has been rumored that the logwood tree has been found growing 
wild in Florida, and therefore its culture ought to be encouraged. 
Efforts to trace the authenticity of this rumor have not been successful. 

RUBBER TREES. 

Hevea hrasiliensis is a tree of tropical America, which, with others 
of the genus, together with those of the genus Siphonia, furnish the Para 
rubber or American caoutchouc. The juice is obtained from wounda 



380 REPORT OF THE SECRETARY OF AGRICULTURE, 



made in the tree during tile dry season, between August and January, 
It is collected in vessels and poured over molds, then dried by a gen- 
tle heat, successive pourings being made until a sufficiently thick layer 
is produced. At one time these molds were in the sh ape of shoes and 
bottlesj heuce the article was called bottle rubber, Sometimes alum 
is added for the purpose of coagulating the juice, and it is often times 
dried over a thick white smoke/^rbdticed by burning the nuts of the 
Urmnri and other kinds of palms. The introduction of these rubber 
trees in the Southern States has been persistently advocated by vari- 
ous correspondents, but they are strictly tropical plants, for which no 
suitable climate can be found in the United States, 

DOUM PALM. 

This palm tree (Hy$lmne thebaica) is found very generally over the 
continent of Africa and in parts of Arabia. It reaches about 30 feet 
in height, and the trunk is much branched, differing in this respect 
from most palms. In Upper Egypt, and in other places where it is 
found, its fruits form a source of food for the people, and its infusion 
with dates furnishes both a pleasant drink and an agreeable and reli- 
able cure for fever. The fruit grows in large bunches, is of a yellow- 
ish-brown color, and has a thick, mealy rind, which tastes and looks like 
gingerbread j hence it is called the gingerbread tree. It is also known 
as the doom or douin palm of Egypt. Its leaves furnish rooting mate- 
rials for the construction of dwellin gs_; the trunk , split and freed from 
pith, forms the uprights and other; parts, in buildings. The down 
which is attached to the young leaves serves for filling mattresses and 
pillows. The ribs of the leaves and fibers of the root stalk form mate- 
rials for making baskets and brooms.- The kernels of the fruit are 
turned into beads, and made into small perfume boxes. In the Tke- 
bais this palm forms extensive forests, the roots spreading over the 
deeply buried ruins of one of the largest and most splendid cities of the 
ancient world. This palm would probably succeed where the date palm 
will flourish, but it is not considered to- be as valuable as the latter 

GEANADILLAS. 

Passiflora quadrangtilaris— This strong, ram pant- growing, climbing . 
plant is a native of South America and the West Indies, It has very 
beautiful flowers, which are succeeded by edible fruits called grana- 
diiias. These are oblong in shape and about 6 inches in diameter. 
They are externally of a greenish-yellow color when ripe, with a thick 
rind inclosing a succulent pulp, which is of an agreeable, but somewhat 
mawkish, taste, When mixed with wine and sugar, it is said to be of 
a grateful and cooling taste. The root is said to possess powerful nar- 
cotic properties, and is employed as a diuretic and emetic. 

Passiflora Imirifolia.— This plant is a native of Brazil and the West 
Indies, The fruit of this species is called the water lemon. It is about 
the size of a hen ? s egg, and when ripe is yellow and dotted with white 
spots. It contains a whitish watery pulp, which has a peculiar aromatic 
flavor, is delicately acid, and allays thirst. 

Passifiora makybr^w.— In the West Indies the fruit of this plant is 
called the sweet calabash, or apple-fruited granadilla. The fruit is 
round, about 2 inches in diameter, and: is filled with a gelatinous agree- 
bly tasted pulp, very much mixed with seeds, as are all of the fruits of 
this family. These plants are often grown in the South for their fruits, 
as well as for their beautiful flowers. 
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PISTACHIO --NUTS.".' 

Pisiacia vera.— This is a low .-tree, a native of Western Asia, and has 
Ion g been cultivated in Southern Europe for the sake of its fruits, called 
pistachio nuts. Its climatic requirements are similar to those of the olive. 
The fruit is a thin-shelled, oval, acuminate nut, which is esteemed by 
some as being of a more agreeable flavor than the filbert or almond, 
and, like the latter, is sometimes made into articles of confectionery. 
Peculiar horn- shaped -galls" are collected" "from --the leaves, which are 
used in India for dyeing si-Ik. a green color. 

■Pistdcia tar ebinthiis.— -This is a native of Southern Europe, Northern 
Africa, and some parts of Asia. It yields the chios or Cyprus turpen- 
tine, which is procured by making incisions in the trunk, whence it 
flows. At first it is clear, of a honey-like consistency, and very fragrant, 
but quickly becomes thick and tenacious y but it ultimately hardens and 
is scraped from the bark. Galls, caused by the punctures of insects, 
are formed on the leaves, which are gathered and employed for dyeing 
and tanning purposes. One of the varieties of morocco leather is said 
to be tanned by them. It is sometimes called the terebinth tree. 

Pisiacia lentiscus — This is found in the same regions as the last. 
The resinous substance called mastic is obtained from this species. 
Wounds are made in the bark, whence it exudes in drops, which are 
allowed to run down to the ground, where they harden into small semi- 
transparent globules and are collected for use. Mastic is used by the 
Turks and Armenians for strengthening the gums and to sweeten the 
breath. It is used medicinally as an astringent and by dentists to fill 
the cavities of carious teeth. The leaves and fruit furnish a coloring 
matter by boiling them in water and precipitating it by solution of salts 
ot iron. It dyes a line black color, and, reduced to powder, is mixed 
with oil for painting. The pistacio trees will grow well in the Southern 
States. All of the species here mentioned have been subjects of dis- 
tribution, but no detailed reports have been received relative to them. 

RAIN TREE. 

/ This tree [PithccoloMum saman) m of Brazil. It grows to a 

height of 60 to 70 feet, with an immense spreading head. The leaves 
fold closely up at night, so that they do not prevent the radiation of 
heat from the surface of the ground, and dew is deposited beneath its 
branches. The grass underneath the branches of this tree being thus 
wet with dew, while that under other trees is found to be dry, the name 
of rain tree has been given to it, under the supposition that the leaves 
dropped water during the night. The fruit of the tree is a pod from 6 
to 8 inehes in length and 1 inch in thickness, containing seeds which 
are surrounded by an amber-colored pulp of a sugary taste. These 
drop as they ripen, and are eagerly eaten by all kinds of live stock. 
Animals eating them fatten very quickly. They are often gathered, 
packed in barrels, and stored for use when other kinds of food become 
scarce. It is considered to be equally as valuable as the oarob bean for 
mixing with the food of horses and cattle. It is said to be wonderfully 
prolific. It has been introduced into the West Indies. In Jamaica it 
is called guango. The plant is rather tender for this country, so far 
as its fruit products are concerned. 

PATCHOULI, 

Pogostemon patchouli is a tall shrubby herb, a native of Penang, Syi- 
ket, and the Malay Peninsula. The leaves yield the peculiar perfume 
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known as patchouli. The odor is due to a volatile oil which is obtained 
by distillation of the leaves and young shoots. The oil is of a yellowish- 
green color, and almost as heavy as water. It is a very popular per- 
Inmo in India, and is held in great favor by the Hindoos. It is used 
for scenting tobacco and as a perfume for the hair. The Beent is more 
powerful in dry than in damp places. Sachets of patchouli consist of 
the coarsely powdered leaves mixed with cotton wool and folded in 
\ papers. The source of this perfume was longheld asa secret, and gen- 
uine Indian shawls and Indian ink were tested by the presence of this 
odor. The oil is now distilled in Europe from dried leaves, and its pres- 
ence is, therefore, no longer a test for genuine Indian goods. The odor 
of patchouli is disa greeable to many persons, and ill eiiects to the nerv- 
ous system have been ascribed to: its excessive use. In appearance 
the plant much resembles a eoleus. Its cultivation is carried on almost 
exclusively by the Chinese in the Straits Settlements, The plants are 
raised from cuttings, which are planted in rows about 2 feet apart, m 
rich soil, and carefully weeded and cultivated. The plants are ready 
for cutting about six months after planting, when they will be from 2 
fo 3 feet in height. They are cut and treated similarly to tobacco. 
They are dried in the sunibr several days, bufrnot permitted to get wet 
by dews or rains. When the leaves have dried they are baled for sale. 

RHUBARB. 

; Tbe common rhubard (Bhcum riiapontieum), together with Ekettm 
■■aw^7^»a;-aiid/^A«ttm tartaricum, is the original species whence have 
been derived the many hybrid varieties now cultivated imder the name 
of pie plant for the culinary uses of their leaf stalks. 

The species are natives of Asia. They are herbaceous . perennial 
plants with large deep green leaves supported iippn long fleshy foot- 
stalks; which are used as "a substitute for fruit, _for making preserves 
and sauces. These have a pleasant, sharp flavor, due to the presence 
of oxalic and other acids. Some of the hybrid varieties yield a milder 
juice than the species, which is further secured by cultivation in rich 
soil s,, which tends to increase the thickness of the leaf stems and atthe 
same time reduces tire amount of acid contained in their sap. 

■W-.hen near maturity, the stalks become more fibery, but full of juice, 
which is sometimes expressed,und with the addition of sugar is allowed 
to ferment into a kind of wine, which is a very palatable drink, but of 
questionable benefit to health. 

The unexpanded flower heads have been used as a vegetable, under 
the name of rha-fiower, and are said to form a dish of fine quality and 
delicacy when cooked as greens. The leaves are sometimes dried and 
smoked as a substitute for tobacco^ The agreeable taste and odor of : 
rhubarb are not brought out in the leaf stalks until they are cooked. 
The chief nutrient in these is the sugar (glucose) which they contain, 
and which amounts to about two parts in one hundred parts of the 
fresh stalks. Its sour taste is due to oxalic acid, or rather to the acid 
oxalate of potash, oxalate of '.■lime being also present. 

The food value of rhubarb is very small. The eommereial value of 
rhubarb is in its dried roots. The origin of commercial rhubarb is 
multiple. It is mentioned by early writers as having been brought from 
beyond the Bosphorus. It is said to have been mentioned by Chinese 
writers four thousand five hundred years ago. The rha, which came into 
Europe by the ancient caravan routes from Northern China, by Bokhara 
and Asia Aimer, was naturally called rha-ponticum, and that by Eussia 
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and the Da:nube ? rha-barbariim. The designations Tnrkey 3 Eiissiaii, East 
Indian, and Canton rhubarb merely indicate the commercial channels 
through -which the article has been derived in modern times, 

Besides Rheum ^rMponticumy wMGh--jield^ the rhapontic rhubarb, 
there is Rlieum palmatum, to -which has been attributed the origin of 
■P-eman- r THr-bey:, Russian^ Muscovite^ and Kiachta rhubarbs. Indian 
and Chinese rhubarbs are stated to be produced by Rheum -modi, 
Rheum WebManum, and Rheum ausirale, " the- first two of these being 
considered by some authors as being merely synonyms of the last, It 
is now generally admitted that the true source of the best rhubarb." oi- 
commerce is Rheum officinale. This species is a native of Thibet, It is 
a plant of robust growth, often reaching 5 to 6 feet in height, and pro- 
duces large heavy masses of flowers. The leaves are sometimes o feet 
long. The ordinary species of rhubarb are herbaceous perennials, with 
a thick rootstock and deciduous leaves. In Rheum officinale, after the 
third or fourth year from seed, the rootstoek gradually decays and a 
stem is formed above the ground; the plant then derives its ^nourish- 
ment from small roots, which cam not be employed in medicine. These 
stems have thick branehes 5 often 6 to 8 inches in diameter, The por- 
tion used in medicine is therefore the stem, and not the rhizome or 
root. 

Seeing that the sources of rhubarb are so numerous, it may -well 'be 
expected that its commercial distinctions and medicinal values are 
equally varied. The quality of the article will be influenced by its 
botanical origin, the climate and soil in which it was grown, the age 
of the root, the season when gathered, the method of collection, the 
process of drying, and its final preparation for market. The portion of 
the plant which constitutes the drug will also influence its value. The 
article furnished by the stem, or a part very close to the stem, will 
differ from one obtained root. Good rhubarb has a bitter, 

astringent, and somewhat aromatic taste, and feels gritty to the teeth, 
owing to the abundance of small crystals of oxalate of lime which are 
contained in it. It has a very delicate odor, and is covered with a fine 
yellow powder, and the pieces when broken present a mottled red and 
yellow color, owing to the passage of a number of wavy carmine-colored 
streaks through the yellowish- white matrix. Here and there are small 
spots of a darker color. 

It is considered that very much of the appearance, and supposed 
.difference in quality, of the commercial rhubarb is wholly owing to the 
time of lifting the root and the care given to its preparation for market. 
The Chinese dig up the roots early in spring, just before the leaves 
appear. After lifting, the roots are divested of all small fibers, and 
the soil and other impurities removed by washing. They are then 
allowed to dry a day or two in the sun, then cut in slices, and alter 
exposure to the sun for four or five days longer, during which time 
they must be turned over several times daily to prevent molding, a 
hole is bored in each slice, which is then strung on a thread until 
sufficiently dry. They are put through a finishing process by being 
placed in a close cylinder, where they are subjected to abrasion by the 
rapid revolution of the vessel. This smooths their surfaces, liberating at 
the same time a fine dust or powder, which envelops each piece with a 
fine bloom, like that upon the surface of a ripe plum. A considerable 
quantity of rhubarb root is imported into this country for medicinal 
purposes. This might profitably be grown here, provided that species 
of plants which yield the best article could be procured for that pur- 
pose. Large quantities are grown in England, The English rhubarb 
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is of a -light; spongy texture ; its taste is astringent and mucilaginous, 
"but destitute of the aromatic and gritty qualities possessed by the more 
highly esteemed kinds. It is; probable that the root as grown in the 
warmer climates of this country would be equal to the best article of 
the kind now in commerce. The slow sun- drying process adopted in 
other countries might here be completed in a few hours in a drying 
apparatus by artificial heat. This would insure against danger from 
moldmess and secure good color and flavor with more certainty than 
when the drying process is wholly dependent upon the direct heat of 
the sun. . 

Rhubarb is cultivated very extensively for the sake of its leafstalks. 
To render these crisp, tender, and succulent, the plants must be grown 
in rich soil, A light, sandy loam heavily manured yields the best crop, 
but it requires to be deeply worked to afford the best results. The 
plants are usually propagated by dividing old roots into sections, each 
section having a bud. Plants are also raised from seeds sown in spring 
in rows like peas • when the young plants appear they are thinned, 
so that those left are 3 or 4 inches apart. Alter the growth of one 
year they are ready for removal, In a permanent plantation the plants 
are set in rows which are 4 feet apart in each direction. The soil is 
kept clean from weeds and stirred frequently during the summer to 
promote growth, Where the winters are severe a covering of manure 
is spread oyer the plants to protect them. When the plant is cultivated 
for its root the same preparation and treatment are given. In field 
culture a light plow furrow should be made on each side of the rows, 
thus covering the crown buds of the plants with a layer of soil,_ which 
will form a ridge to throw off water. In spring this ridge will be 
smoothed down with a light harrow. The roots will be large enough for 
removal at the end of four years' growth, though it is supposed that a 
further growth of one or two years increases their medicinal value, 

CAMPHOR, 

The camphor of commerce is derived from a tree known as Camphor a 
offieinarum (C. Bahn), and is a member of the Laurel family. 

The date at which the Chinese discovered the production of camphor 
from this tree is unknown. The tree is distributed throughout the 
eastern provinces of Central China, on the island of Hainan, and very 
extensively in Formosa, It also occurs as a forest tree on the islands 
of Kiushiu and Bhikoku of South Japan, its growth being much more 
vigorous there than in the more northern localities. This kind is called 
a Laurel camphor," or ^common camphor f it is the ordinary camphor " 
"of commerce, and is produced almost exclusively from the camphor 
laurels of Formosa and Japan. 

The large and increasing quantities of this drug consumed in all civ- 
ilized countries make the question of its continuous production and 
regular supply a matter of considerable importance. It is a well known 
fact that the sublimation of the crude camphor from the wood is con- 
ducted in a primitive, careless way which causes great waste. The 
camphor laurels of Formosa are gradually being destroyed under the 
careless system employed by the Chinese gatherers. In fact they have 
been entirely exterminated along Jbhe : seaboard, and the wood is now 
obtained from the forests along the frontier between the settlements of 
the Chinese and the inland mountainous regions still occupied by the 
aboriginal population. The camphor gatherers are thus continually 
exposed to the assaults of the natives, which interrupt the profitable 
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prosecution of this industry. -Mo attempts are made towards plant- 
ing other trees to take the place of those destroyed, and a sufficient 
quantity of the drug is obtained only by constant encroachments upon 
the territory of the Formosans 5 the trees being thus destroyed still 
further into the interior at every new move, gradually exhausting the 
supply. 

The trees are felled and the small branches chopped up. These r 
with the chips and twigs, are alone used, the heavy wood being 
abandoned. A long trough made from a hollow tree and coated with 
clay is placed over eight or ten hearth fires, and is half filled with water. 
Boards perforated with holes are put across the trough, and above each 
hole is a jar filled with chips of the wood, with earthenware pots 
.inverted above them, the joints being made tight by hemp and clay. 
The water in the trough is heated to boiling, and the steam |)assing 
through the holes saturates the chips, causing the camphor to sublime 
and condense in crystals in the inverted pots above. The camphor thus 
obtained is sent from the interior of the island to Tasmin, the principal 
port, packed in baskets covered with cloths and large leaves. On 
arrival it is repacked in tubs or lead-lined cases for export by Chinese 
vessels to Hongkong, Shanghai, or Canton ; the loss by evaporation 
while in transit from the place of its production being very large. A 
yellow oil exudes from the packages of this crude camphor, which is 
collected and locally known as "oil of camphor. 77 The Eormosa cam- 
phor sometimes goes by the name of ^ Chinese cami3hor, 77 and it some- 
times arrives in India in a semi-fluid state, owing to the addition of; 
water before shipment. 

The Japan camphor used to be extracted by boiling the wood with 
water in an iron kettle and condensing the vapor in an earthenware 
dome closed at the top with riee-straw. The modern practice is to dis- 
till the wood, with water in an iron retort fitted with a wooden dome, 
from which the vapors are led through a bamboo tube to the cooling - 
apparatus. This consists of a wooden box containing seven transverse 
compartments and is enclosed in a second box through which water is 
allowed to flow. The vapors are conducted through all the compart- 
ments in succession by means of holes placed alternately at either end 
of the dividing walls. 

The Japan camphor arrives dry. It is lighter in color than the Eor- 
mosan and somewhat pinkish. It arrives in double tubs, one within 
the other/ without metal lining; hence it is sometimes called tub- 
camphor. 

These details are noted for the purpose of showing how the crude 
camphor is obtained at present; but when the production of the article 
becomes an industry in this country, as appears quite probable, 
undoubtedly vast improvements will be made over these primitive 
methods. 

XNTERROG-ATORIBS AND REPLIES. 

The following interrogatories and replies have been selected as indic- 
ative of the character and scope of the information furnished by this 
division: 

COFITEEv 

0. (California). — I am anxious to experiment in the growing of coffee. Think 
that I have the soil and climatic conditions that will insure success. Will you 
oblige me with all the -data .regarding the planting r care ; gathering, and drying that 
you may think will be of value to me ; and where I can procure berries for seed? 

&q 93— 25 
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Reply,—- Coffee not being grown for commerce in the United States, we can only 
briefly recite what is known relative to its culture in tropical countries. In the first 
place, it is stated that the crop can not be made successful in a climate where the 
thermometer ever goes as low as 50° F. f some authorities place the figure at 55 c F. 

The plants are usually set about; 10 feet apart, and they are primed down to about 
7 feet in height, to facilitate gathering the berries, After gathering, the berries are 
washed, in order to remove the pulp, and afterwards spread out in the sun to dry, 
usually on a cement floor/ provided with sheds under which the coffee is raked to 
avoid rains or heavy dews. After drying, they are passed through a machine to 
remove the scarf which envelopes each berry ; they are then sorted and bagged for 
market. . 

Tiio berry soon loses its vegetative powers, so that seed should be procured from 
Mexico or the West Indies, direct from the plantations, with as rapid transit as pos- 
sible. 

kiault. 

£r, it. B. (Louisiana),—! would be much gratified at receiving a few seeds of the 
tree called niauii. I take great interest in trees, and would Tike to find one which 
would serve to reduce malarial diseases in this climate. 

Reply.— Niauii is a local name given to an oil which is distilled from the leaves 
ot a small tree in New Caledonia. Tho plant is Melaleuca vivldifolia, The oil is not 
of commercial value* It would be a very difficult matter to procure seeds of this 
plant, even if it were important to do so. The plant would not endure the climate 
of Louisiana to begin with, and would not be of any particular value if it did. 
Plants of the genus are sometimes to bo found in botanic greenhouses, but there is 
no economic value attached to them. As to a tree which would reduce malarial dis- 
eases, mention might be made of the blue gum tree of Australia, which has been 
recommended for such a purpose because of its large system of foliage requiring 
much moisture for evaporation, thereby draining wet lands to some extent. This 
tree will not live in Louisiana, Probably any heavy foliaged trce of rapid- growth, 
■■; such as the Carolina poplar, would answer a like purpose. 

C Alii) AM 03!. 

C. W. H, ( Washington).— Will you kindly inform mo of the most suitable soil for 
producing, and the best adapted climate for the culture of, the cardamom ? 

Reply.— Cardamoms are produced by various plants of the ginger family, natives 
of strictly tropical climates. There is no part of the United States where they could 
be grown. 

OR ItlS ItOOT. 

A. W. K. {Detroit, M ich.) .— Please give me what information you. can in regard to 
the culture of orris root, as I think it could be grown to advantage in this country. 

Reply,— It is quite probable that orris root could be made a profitable culture in 
this country. .Iris florentina and other species of iris furnish the orris root of com- 
merce. When cultivated for the root, the plants are set out in rows and treated very 
similarly to potatoes during summer, The roots are taken up in the spring and pre-- 
• pared for use. The tops, with a small portion of tuber, are cut off and replanted for 
further growth, much in the same way that horse-radish is treated. The young or 
newly planted tops will make saleable roots after three / years' growth. Rich and 
somewhat clamp soil is said to furnish the best roots. 

eANAlGHE HOOT, 

J. P, (Kentucky )/— We have been trying for some time to learn where the can aigre 
beet is grown. This beet is said to contain an immense lot of tannic acid. If you 
know any thing about this plant, as to where and how it is grown and how to pro- 
cure seeds or bulbs, we would be obliged for the information. 

Reply.— Canaigre is a name given to the root of a dock called Bmnex hymenoseva- 
Turn. It grows plentifully in sandy soils over a large territory on both sides of the 
Rio Grande, and from there northward over a large portion of western Texas. The 
bulbs are produced in clusters, like some kinds of sweet potatoes. An analysis of 
this root will be found at page 119 of Report of this Department for 1878. From this 
analysis, it. appears 'that .the root contains about 23' per cent of tannic acid, and has 
been long used by Indians and Mexicans for tanning hides. No reports have been 
received which would indicate that the plant is a subject of cultivation, the present 
supply being furnished by plants growing naturally in the places whence they are 
collected. The plant grows freely from roots, and as it also seeds abundantly the 
latter might be procured from its native habitats. This 13eT>artment is not at present 
advised as to how roots or seeds can b& procured. 
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SOJA BEAN. 

22, r. J). (Mass acMsetts), — Can y oil inform me if the soja or Japan bean is culti- 
vated in this country ? It is said to be valuable as an article of food, being more 
nutritious than meat, 

Reply.— The soja bean lias been grown more or less, chiefly as a novelty, in this 
country for many years— for half a century at least— but has never gained recogni- 
tion as' being of special importance. It has been recommended for the oil contained 
in it, as a substitute for coffee, etc. It is said to be used in Japan mainly as an 
ingredient in a sauce called soy, Seeds can be obtained from most of the large seed 
stores in this Country, 

MEXICAN JUMPING BEANS. 

G; R* (New YogkCiiy) — You have doubtless heard of the Mexican jumping bean. 
Will you be kincf enough to inform me whether this bean actually grows in Mexico; 
and if so, in what section? Also tell me the true name of it, and what it is used for, 
if it is used at all. 

Reply.— Mexican jumping beans are the seeds of a shrub which is found about 
Alamas, Sonora, and other parts of Mexico. The movement is caused by the antics 
of a larva which infests the bean, and which looks like the common apple worm of 
our orchards. The name of the plant which produces these beans is Sebastiana 
pa lin erif and the name of the worm is CarpQcapsa saltUans. It has no particular 
value. 

INDIA RUBBER TlvEE. 

G, K, K. (Florida).— Will you kindly inform me where I can obtain seeds of the 
rubber tree, Ficus elasiica, and whether the rubber could be produced in this State 
at a profit ? 

Reply.— Seeds of this plant are not in commerce ; hence they could not be easily 
procured. The plant is extensively propagated by cuttings, which readily form 
roots. It is doubtful if rubber can now be profitably produced from this tree, even 
in India, as it is understood that the rubber supply is mainly from Central and 
South America, and from a different class of plants. Very little, if any, of the rub- 
ber of commerce is collected from Ficus elasiica. It most assuredly could not be 
produced in Florida at a profit. 

GRAPE SEEDS. 

0. J5V if. (Indiana).— I have several times tried to get seeds taken from raisins to 
grow. I have planted them in rich soil and set them out to freeze, and treated them 
in several cliff erent ways without success. What is the matter? 

Reply.— Grape seeds, like many other kinds of seeds that have become old and 
hardened, take a long time to vegetate. Probably the matter in your case was impa- 
tience. They have been known to vegetate three years after sowing. Palm seeds 
have vegetated five years after planting. 

PEAR TREE BLIGHT. 

J. 'TV; E. (Georgia).— I will appreciate very much if you can send me the best 
remedy for pear blight. 

Reply.— Ho certain preventive for pear blight has yet been announced. Usually 
it is advised to carefully watch for the first appearance of the disease and remove 
the branch thus affected. In this case it is important to cut back until clean healthy 
wood is reached. Thousands of trees have been saved by prompt action in remov- 
ing diseased branches, and have remained healthy and productive for an indefinite 
time. 

A precautionary measure, which has been well tested for thirty years, is to wash 
the trunk and main branches of the pear tree with a mixture prepared as follows: 
Take 1 bushel of lime and place it in a barrel with 10 pounds of sulphur, and slake 
the lime with hot water. After it has settled stir it thoroughly and apply it to the 
trees as ordinary whitewash is applied to surfaces. It has been sufficiently proved 
that no part of a tree thus covered will be attacked by blight, but parts not so cov- 
ered are liable to be attacked, although it rarely happens that they are; the emana- 
tions from the sulphur exercise a salutary influence in checking the disease. 

EIG CUTTINGS. 

M. F. C. (Ar-lcansas).— Will you please inform me the best way to plant fig cuttings! 
They are full of buds. How should they be planted? 
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Reply.— Fig cuttings are made of 1-year-old shoots, cut into lengths of 8 inches; 
plant about 4 mches'apart in rows in deep mellow soil ; they should be inserted 
deep enough to cover the entire cutting except the uppermost bud, which should be 
level with the surface of the soil, 

OLIVES. 

J. B. TV. (Louisuin a). —I make application for a small quantity of olive seed. A 
Creole planter believes he can make a success of olive culture in south west Louisi- 
ana. 

Reply.— The Department does not furnish seeds of olives, and does not encourage 
their growth by this method, as plants from seeds are not reliable and likely to pro- 
duce very inferior kinds of fruits. The Department propagates olives by cuttings 
taken from a collection of named varieties imported from Europe of selected sorts. 
Plants of these varieties can be forwarded on application. 

CALL A LILY. 

J. jS. (Seattle, Wash.)*— I see by the papers that the Department is engaged in intro- 
ducing the calla lily as a new vegetable root for the table. 

Reply.— A paragraph of this purport has been going the round of newspapers for 
several months past. The statement has no foundation in fact. The calla root has 
no qualities fitting it as a food product. 

NUTMEGS. 

B. S. (Riverside, Cah).— Wishing to try the experiment of growing nutmegs, I write 
asking information regarding their culture. 

Reply. — The culture of nutmegs in the Molucca Islands and in the Banda Isles is 
very much the same as that given to a peach orchard. The fruit, when on the tree, 
looks very much like a peach. The tree grows about 20 feet in height. It can not 
be successfully grown in any part of- California, as it requires a tropical climate. 

ORANGE CULTURE. 

F, M. (Florida). — Please oblige me by giving me some information how to treat 
young orange trees when they commence bearing. The advice of one of my neigh- 
bors is not to cultivate too much. Another says they need all the cultivation they 
can get. I have decided to follow your opinion. 

Reply. — It is impracticable to decide definitely upon a question of this kind with- 
out an inspection of the trees. This much might be said: that at no time should 
the ground be cultivated deeply over the roots of orange trees. Their roots are 
inclmed to run near the surface, and destroying them by deep culture is harmful to 
the tree. After the month of August surface culture, as a rule, should cease, except 
so far as to the cutting down of surface weeds, as the trees should not bo excited to 
growth at this time, as the thorough maturing of the yearly shoots is all important 
before the cold of winter overtakes them. 
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Sir : I have the honor to submit herewith a report of the operations 
of the Seed Division for the calendar year 1893. 
Very respectfully, 

H. E. Pagan,. 

Chief. 

Hon, J. Sterling Morton, 

Secretary, 



WORK OF THE YEAR. 

RECORD OP SEED DISTRIBUTED. 

The following tables show the number of papers of seed distributed 
during; the fiscal year ending June 30, 1893, together with the kinds 
and varieties, and the persons or associations to whom such distribu- 
tion was made: 



Statement shounng the kinds and quantities of seed issued from the Seed Division of the 
Department of Agriculture, under the general appropriation act of Congress , from 
July 1, 1892, to June SO, 1S93. ' . 



Description of seed. 


Varie- 
ties. 


Senators, 
Represent- 
atives, and 
Delegates 
in Con- 
gress. 


County 
statistical 
correspond- 
ents. 


State 
statistical 
agents. 


Agricultural 
associations, 

experiment 
stations, and 
miscellaneous 

applicants. 


Total. 


Vegetable ............. ... 

Honey plant . - ... . . . . .. ..... 

Field: 

Wheat........ 


240 
78 
1 

1: 

14 

1 
6 
1 
1 
8 
12 
4 
2 
7 
3 
1 
1 

6 


Packages. 
5, 689, 304 
418,090 


Packages. 
422,925 
1,485 


Packages. 
104, 370 
510 


Packages. 
520,987 
405, 960 
89 
235 
3, 751 

133 
4, 953 
48 
19 
551 
3, 468 
1, 141 
539 
5, 131 

2, 345 

11 
51 

3, 603 


Packages, 
6,743,586 
826,045 
89 
325 
63,935 

135 
12, 962 
48 
19 
3, 047 
3, 673 
4, 560 
611 
18, 167 
2, 650 
15 
54 

25,022 


78 

59, 886 
2 

7, S93 


10 
203 


2 

35 




59 


57 


Kaffir corn 








Grass ........... ...... 

Millet.... ........ ......... 


2, 476 

77 

3, 417 

59 

12,942 
259 


18 
70 
1 
7 

59 
16 


2 

58 
1 
0 

35 
30 
4 




3 

21, 295 




Textile: 

Cotton ... 

Total 


92 


32 




6, 215, 781 


425,005 


105,142 


959, 015 j 7, 704, 943 



389 



330 
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Statement I showing the hinds and numbers of pagers of seed sent to f oreign countries oy the 
Seed Division of the 17. S. Department of Agriculture during the fiscal year ended June 
30, 1893. 



Countries, 


Vegetable. 


Flower, 


Tobacco. 


Clover. 


Grass. 

1 


A rgcntine Eepuhlio . ............»..-.. — ,. 


15 
115 

20 
25 
20 
10 
45 
15 
32 
15 
14 


............ 


10 






















[ 








10 
60 


























45 


7 


















1 






40 








36 
16 
20 
29 
36 
50 
30 
15 
10 




I 




io 

20 








Ireland » - - ....... 

Tfn]v 


















































10 
10 
















Sierra Leone - - - 

United States of Colombo ...... .'. . 
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REPORTS FROM RECIPIENTS OF SEEDS. 



Each one of tie 7,706,464 papers of seed distributed /bore upon its 
face a request that the result of the trial of the seed contained therein 
be reported to the Department. An average of five papers to each 
pei son would place the number of recipients of seed at 1,541,000 per- 
sons. Of this number 1 ? 483 persons acknowledged the courtesy of the 
Government by making *a report of their trial of the seed, such report 
being coupled usually with a request for more seed, "so that an intel- 
ligent report might- be furnished the following year." 

The above number of reports^ distributed by States and Territories, 
is as follows : 



■Alabama ....... 

Arkansas . ...... 

_ California. 

Colorado ... .. . . 

Connecticut 

Delaware . . 

Florida.... .... 

Georgia- .... 

Idaho .... ...... 

, Illinois-. ......... 

Indiana . 

Iowa. ... — 

-Kansas .... 

Kentucky .... 

Louisiana 

Maine 

Maryland . . . 

Massachusetts . . 

Michigan . — 

Minnesota. ... 
. Mississippi 

Missouri 

Montana ..»,„.* 



33 

24 
57 
12 
5 
4 
33 
22 
9 
65 
38 
102 
37 
22 
25 
14 
17 
43 
38 
32 
42 
53 
26 



Nebraska ...... 

New Hampshire 

New Jersey 

New York . .......... 

North Carolina. , 

North Dakota.... ... 

Ohio .... .... ...... 

Oklahoma Territory. 

Oregon 

Pennsylvania 
Rhode Island. . ...... 

South Carolina.. 

South Dakota,... ... 

Tennessee . ... ....... 

Tesas ............... 

Utah 

Vermont ....... 

Virginia ............ 

Washington . 

West Virginia ....... 

Wisconsin. 



33 
7 
2 
86 
18 
35 
92 
36 
65 
56 
1 
20 
20 
11 
72 
5 
25 
30 
50 
7 
50 



Total 1,483 
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The reports in detail have been omitted owing to the vague and 
; indefinite language in which they are couched, conveying no useful 
information as to time of planting, nature of soil, cultivation, or adapt- 
ability to climate. In view of these facts it would be manifestly 
improper to burden the pages of this report with columns of useless 
matter. - . - : " - - ' - 

KIND OE SEED DISTRIBUTED. 

Three hundred and eighty- seven varieties of seed were used in the 
distribution, many of them so old and well known as to hardly require 
the formality of printing the name upon the package. A study of the 
history of this division for many years past reveals the fact that the 
< £ new and valuable" seeds distributed were known and catalogued by 
nearly every prominent seedsman of -this, country and Europe for at 
least two years before their purchase by the Department. 

ANNUAL COST OF SEED DISTSIBUTION. 

The cost of the distribution for the fiscal year 1892- ? 93 amounted, in 
round numbers, to $160,000, making an average cost of about 2 cents 
per paper for each paper of seed distributed exclusive of the cost of 
transportation through the mails of over 27 5 tons of matter. 



KB COMMENDATIONS. 

Many suggestions, valuable and otherwise, have been made in the 
annual reports of this division relative to the methods which should 
be pursued in order to obtain the best results from the distribution of 
seed; but every one of my recent predecessors has ignored or over- 
looked the fact that for many years no useful purpose has been served 
by the continued enlargement of the quantity of seed purchased annu- 
ally, and its indiscriminate distribution to those who by accident or 
design become the recipients of this gratuity. 

The purchase, propagation, and distribution of seed were begun at a 
time when but a few of the now thickly populated States held within 
their limits a propagating garden or seed farm. The conditions, how- 
ever, have clianged and in nearly every State of the Union may be 
found :. large establishments built up by private industry and private 
capital, engaged in the business of raising new and valuable seed, and 
in the propagation of rare plants, trees, and flowers. 

In this industry, which is no longer an u infant industry/ 7 many thou- 
sands of acres of land are annually cultivated, giving employment to 
thousands of skilled and unskilled laborers. The proprietors and man- 
agers in order to advance their interests are ever on the alert for new 
and valuable seeds, giving to their propagation as much care and atten- 
tion as a loving mother gives to her olf spring, and if their efforts bear 
fruit and something new is produced the discovery is made public 
through the medium of the trade journals and catalogues, and the pub- 
lic may receive the benefits by purchasing the product at the usual 
market price instead of waiting two or more years for this division to 
drop a package of the new discovery in their post-office boxes. 

In view of these facts does it not appear that the Seed Division has 
outlived its usefulness, and that its further continuance is an infringe- 
ment of the rights of citizens engaged in legitimate trade pursuits, in 
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which they have invested their capital, and upon which the mainte- 
nance of their fam^ their employees depends. 

Instead oi recommending an inerease in the capacity of the building 
now occupied by -."this division; as is customary in the Annual Keport, it 
would seem to me more proper to urge the retirement of the IJepart- 
ment from, the seed business^ and that the building now occupied for 
that purpose be devoted to some useful pursuit/ more in keeping with 
the spirit of our iBstitutions. 



REPORT OF THE CHIEF OF THE DIVISION OF ILLUSTRATIONS. 



Sir : I have the honor to submit my fourth annual report, which con- 
tains a brief statement of the work of this division for the calendar 
year 1893. 

Yery respectfully, 

Geo. Marx, * 
Chief. 

Hon. J. Sterlino Morton, 

Secretary. 



The past year has been an unusually busy one, and the augmented 
demand for illustrations from the various divisions has been promptly 
met; The number of illustrations completed during the year comprises 
777 plates, representing over 1,660 figures and including large water- 
color paintings and map drawings, besides the more commonly used 
methods of reproduction. 

The following represents the work done for the several divisions of 
the Department: 



Divisions and offices. 



Finer Investigations 
Microscopy. ....... .-. 

Chemistry ...... . . .-. . 

Records and Editing. 
Experiment Stations 
Statistics. ....... . .. . 

Forestry. ....... ... . . 

Vegetable Pathology, 



Num- 
ber of 
plates. 



Divisions and offices. 



Ornithology and Mammalogy. . 

Botany 

An imal Ind u s t r y 

Pomology 

Entomology 

Miscellaneous 

World's Columbian Exposition 



The exhibit of the Division of Illustrations at the Columbian Expo- 
sition was prepared with the intention of showing the functions of the 
division in illustrating the scientific work of the Department as well 
as the different methods employed in reproducing these illustrations as 
they appear in the i")ublications. These exhibits attracted great atten- 
tion and earned many commendations. 

One of the assistant wood-engravers was sent to Chicago for five 
months, from May to September, to take charge of the exhibit and 
demonstrate the art of scientific wood-engraving for the benefit of the 
visitors to the Pair. 

On account of the absence of one of the wood-engravers (on duty at 
the Pair) the woodmen graving branch of this division has completed only 
38 fall-page plates, the work being confined, as heretofore, almost exclu- 
sively to illustrations for the Divisions of Forestry and Botany. The 
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suggestions., offered in last year's report/ as to the advantage of 
exteridiiig this method of reproducing illustrations to the work of other 
divisions ; hoMs good at this time. In this^ connection it will be inter- 
esting ^^^^^^^ to a discussion on this subject at a recent meeting before 
th e .-Association of Economic Entomologists, during which Prof, (xar- 
mah ? of Lexington , Ky. ? who seems to be well informed on the subject^ 
: says: ^ 

Wood-engraving is Letter. It is not open to any of the objections against etching 
and litho.o raphy. It can 1x3 easily and cheaply duplicated, " it yields a clear, neat 
; -fi&Tt re when printed on only fair paper. It can he used in pla tes or scattered in 
: text. * "* * The hgures puhlished by Prof. Biley in his Missouri reports are still 
.among the best we have. " .* * * It may be true that their success is not entirely 
due to the fact that they are wood- cuts, but it is equally true that they would never 
have become so well known, or so universally used, if they had been produced by 
nuy other method. * * * But the '.plain truth is, that with all of its disadvan- 
tages, wood-engraviug remains our most satisfactory method of making illustra- 
tions-, - - - 

Prof. Garman is quoted at length because he has expressed an 
unbiased judgment founded on experience as to the value and advan- 
tages of wood-engraving over ail other methods of reproducing illustra- 
tions. It is admitted that wood-engraving is expensive in the first 
outlay, but the fact should not be lost sight of that the duplication of 
the cuts by eleGtrotyping saves the cost of redrawing the subject, which 
- would, ordinarily occur if any other method were employed. 

The w T orlv of the electrotype-room by the acces- 

sion of plates from "recent publications, and its usefulness is dally 
demonstrated. 



REPORT OF THE CHIEF OF THE DIVISION OF RECORDS AND 

EDITING. 



Sir: I have- the "honor to present herewith my fourth annual report, 
covering the work of the division for the calendar year 1893. 
Very respectf ally, 

Geo. Wm. Hill, 

Chief, 

Hon, J. Sterling- Morton, 

Secretary. 



During the calendar jrear 1S93 the total number of publications han- 
dled in this division was 210. These varied in size from circulars of 
information and farmers' bulletins, ranging from 8 to 32 pages each, to 
the more extensive publications in the form of special bulletins and 
reports, and including the Annual Eeport of the Department for 1892, 
the Annual Eeport of the Weather Bureau and that of the Bureau of 
Animal Industry, the first of which is a book of some 650 pages. These 
publications aggregated altogether 13,082 printed pages and a total of 
3,446,181 copies. This is, of course^ exclusive of the daily weather 
bulletin and the weather maps published daily by the Weather Bureau, 
which do not pass through this division . Of the total number of pub- 
lications given above (210)^ 88 are publications of the Weather Bureau, 
and were -printed at the Weather Bureau by its own printing office. 
Of the remainder (122) 4 were printed by order of Congress and paid 
for from appropriations provided in the resolutions ordering the same^ 
118 were paid for either from the fund appropriated for the public 
printing and binding, amounting for this fiscal year to $85,000, while 
others again have been charged to the funds of various divisions whose 
appropriations specially provide for printing. The proportion of total 
printing- expenses chargeable to each division is shown in a table at the 
close of this report. 

It should be stated that the work included in the table in question 
.em braces not only the bulletins, reports, and circulars printed for dis- 
tribution, but the blank books and blank forms required in the Depart- 
ment work, and also the necessary bookbinding for the library and for 
sundry divisions. 

In addition to the supervision, editing, and preparation for the printer 
of ail the publications of the Department, the division is charged with 
a certain supervision of the printing of circulars, office stationery, etc., 
done in the printing office of the Department, all proofs of printing 
work done in that office being submitted to this division. 
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FARMERS' BULLETINS, 

The series pf/p\ibU.catiOTiS;/tp;/-w-]ji^li. the name Farmers' Bulletins 
has been given lias been continued with very practical results, a large 
amount of useful information haying been widely distributed in this 
form^ which effects the greatest economy. The practical nature of 
the subjects handled and the plain manner in which the information is 
expressed have made these publications deservedly popular among prac- 
tical farmers, and, although their cheap form has permitted the printing 
of very" large "editions, yet frequent reprints have been necessary to 
supply the continued urgent demand, 

In this connection it would be well to renew the suggestion made in a 
previous report, that wherever possible the first presentation of results 
obtained from the investigations of the Department should be in the 
form of Farmers 5 Bulletins. The great bulk of the people whom the 
Department is specially designed to serve do not ask for more than the 
results of the Department work and the conclusions they justify jrre- 
sented to them succinctly and in the r plainest terms. They do not 
require to be informed as to the details of investigations and the proc- 
esses by which these results were obtained. At the same time this 
suggestion is not designed to propose bulletins of this class as a sub- 
stitute for the full reports of all the work done, a full record of which 
is essential for the information of scientific worJrers in the same field 
and for the benefit of the Department workers of future years. As a 
matter of economy, if for no other reason, the Farmers 7 Bulletins must 
become the popular medium for conveying information of a practical 
nature to the farmers generally, and the adox>tion of this plan will 
enable us to restrict the size of the editions of the more pretentious 
and technical publications which involve greater expense, 

CLASSIFICATION OF PUBLICATIONS. 

A systematic classification of the publications of the Department, 
with a view to greater simplification, is very much to be desired, but 
for obvious reasons should not be hastily undertaken. As a sugges- 
tion- in the direction of classification, a division of the Department 
publications into four main classes is recommended. First, those of a 
purely scientific nature. The editions of these could, it Is believed, be 
limited to 2,500 or 3,000 copies, and, being prepared by scientists more 
exclusively for the use and information of their scientific confreres, 
time and space could be saved by the free use of technical language. 
These should not be included in the monthly list of the publications of 
this Department, which are circulated widely for the information of 
people who desire to obtain our publications. 

A second class should consist of reports and bulletins of a special 
character, which may be termed technical in so far as they are adapted 
to persons following a special calling, such as horticulturists, dairy- 
men, live-stock breeders, etc. While designed to be more popular than 
publications of the first class, rendering simple language more desira- 
ble, these might still be more or less technical in character, and, except 
in rare cases and for very cogent reasons, editions of this class could 
be limited to about 5,000 copies. 

A third class of publications should consist of the Farmers' Bulletins 
and circulars of information, one or other of these forms being gener- 
ally available and sufficient for conveying information where a more 
extensive distribution than provided for in the second class is needed, 
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The four tli class should consist of maps, charts, and such other pub- 
lications as demand a special and peculiar form. 

At present all publications, with the exception of the Farmers' Bul- 
letins, are issued in a separate series for each division, a plan which, 
while unavoidable, perhaps, in reference to the first and last classes 
enumerated, should be if possible modified as regards the other classes. 
With the growth of the Department, the accession of new bureaus and 
divisions, the increasing number of serials and the duplicating of num- 
bers, and the indiscriminate number of reports, special reports, bulle- 
tins, etc., issued by the Department, there is certain to arise a confu- 
sion sufficient to distract librarians and bibliographers. And the fact 
must not be forgotten, in citing. this phase of the subject, that it is 
essential to the interest of the scientist himself, as well as to the peo- 
ple at large, that all publications should be properly classified, so that 
they may be correctly referred to and easily found by those having 
occasion to use them. 

SERIAL PUBLICATIONS. 

One of the serious obstacles to a proper and simple classification xd 
the publications of the Department is to be found in its serials, Few 
of these are either distinctively scientific, technical, or popular. The 
result is that a serial, from its nature, not only reaches a compara- 
tively limited number of persons in comparison to the cost of publica- 
tion, but a great deal of the matter is wasted, scientific articles being 
placed in the hands of people who neither want them nor are interested 
in them, while poiiular information is distributed to persons who do 
not need it. The tendency of a serial is generally antagonistic to what 
should be, in the interest of economy, a cardinal principle of the Depart- 
ment publications, namely, to confine publications as much as possible 
to one class and to one subject, in order that every copy printed may 
be available to some person who needs it. The issue of publications 
in serial form necessarily results in a list of regular recipients, none of 
whom wish to lose a single number and thus leave their sets inconrplete, 
even though many of the numbers may contain nothing of special inter- 
est to them. The result is that a serial including, in a twelvemonth 
90,000 copies, and supplying, we will say, a regular list of 0,000 persons, 
leaving 2,000 copies of each edition for general distribution, will in the 
aggregate, therefore, reach no more than 25,000 to 30,000 people, and 
yet very possibly not more than a few hundreds out of the 6,000 persons 
supplied regularly have found matter of special interest or particularly 
instructive to them in more than two or three numbers. If serials are 
to be permitted, their range of subjects should certainly be restricted, 
and they should be of a purely scientific or technical character. If 
exclusively popular, they simply become magazines or journals, which 
it is not the province of the Government to provide, while if they 
seek to combine popular and scientific matter, there must be a great 
waste of material somewhere in their distribution. 

DISTRIBUTION, 

In addition to the issue of advance notices of forthcoming publica- 
tions which are sent to the agricultural papers, so that their readers 
may have an opportunity to be posted as to the publications of the 
Department, this division sends out on the first of each month to all 
the papers, as well as to all individuals applying for it, a list of the 
publications issued during the month previous. In this connection it 
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is suggested that whenever application is made, as is so frequently the 
ease, for all the publications of the _Dex>artment, the applicant's name 
should be entered to regularly receive this list, with a statement that 
he must apply specifically for any particular publication he may want. 

In the interest of retrenchment it is extremely desirable that, except 
in the ease of bulletins or circulars designed to meet emergencies, gen- 
eral distribution be discouraged, every opportunity being taken to 
make public the number and character of our publications, in order that 
those to be benefited may know; of them and apply directly for such 
as they desire to receive. 

Of nearly 3,0€0 ? 0G0 copies of publications issued by this Department 
during the past year,, exclusive of the reports ordered by Congress, of 
which only a few are placed at the disposal of the Departmentfor dis- 
tribution, it is certain that a very large number are wasted in the dis- 
tribution. That question, however, is beyond the control of this division, 
and the solution of the difficulty must be ultimately left to others. It 
is sufficient to say here that the enormous amount of printing devolv- 
ing upon this Department, in order to make the results of^ its work 
available to the public, a duty imposed upon it by the law which cre- 
ated it, and the great increase which has taken place in its publications 
".during the past four or live years, suggest the necessity for the early 
consideration of some general plan by which the publications of the 
Department may be more discriminately classified and their distribu- 
tion so systematized as to prevent waste, and to make every copy of 
every publication available for some individual or some institution, 
thus insuring its utilization to the best advantage. 

THE EVIU OF UNRESTRICTED FREE DISTRIBUTION. 

. The vicious principle vvhich seems to be at the root of waste in this 
matter is general free distribution to practically every applicant until 
the edition of a work, is exhausted, in many cases leaving so raany per- 
sons still clamoring for it, an of them able to advance such 
excellent reasons why they should have it, as to necessitate a reprint, 
^hile it is an essential part of the duty of this Department, as already 
indicated, to publish in some convenient form for the benefit of the 
public aH the information beneficial to agriculture which it is able to 
gather through the various channels at its disposal, there seems to be 
no good reason why every such publication should be preseiitedgratai- 
touKly to every person applying for it, including that large number of 
persons who make a practice of applying for anything which can be 
had for nothing. The time certainly has arrived when, without restrict- 
ing the exercise by the head of this Department of full discretion as to 
the best method of publishing and distributing the information at his 
disposal, he should be authorized to affix a price (in no case exceeding 
cost of paper, presswork, and binding) to certain publications, limiting 
the gratuitous distribution to free libraries, to certain agricultural 
associations, to State departments of agriculture^ and to the libraries 
of such educational institutions as make a specialty of agricultural 
instruction. Such authorization need in no wise conflict with the full 
discretion of the Secretary of Agriculture to issue at any time for free 
distribution bulletins conveying "important and practical information 
which it is desirable to distribute as widely as possible— emergency 
bulletins as it were— of a character similar to the series now published 
by the Department under the name of Farmers 5 Bulletins. 

It ought also to be in the power of the Secretary to dispose, through 
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the Public Printer, of the plates of publications to publishers under 
suitable conditions as to the price per copy to be charged by them, such 
sale to confer copyright privileges upon the purchaser. This plan 
would effectually relieve the public treasury from cost of reprints (of 
which during the current year there have been 34), and would often- 
times suffice to furnish all needed copies at a moderate price to the 
public beyond the small number of copies required for gratuitous dis- 
tribution. The adoption of such plans, or of either of them, would, in 
my opinion, accomplish far more in the direction of restricting within 
the limits of reliable economy the publication work of this Department 
than the provisions of the printing bill now under discussion in Con- 
gress, the effect of which, so far as this Department is concerned, is 
merely to transfer to Congress all power controlling the issue, in edi- 
tions of over 1 .000 copies, of publications containing over 100 octavo 
pages. 

With such provisions for the nandliiig of certain of our publications 
in a legitimate way by publishers and booksellers, and with certain 
precautions for the jneservation of a certain number of copies of every 
publication issued by the Department, ..any improper distribution of 
publications issued for gratuitous distribution could be effectually pre- 
vented by a law making it a misdemeanor for any one to offer.- or ex- 
pose for sale such publications, which, should bear upon the title-page 
a statement that they are printed for free distribution, while some 
indication of this fact should appear on each signature of the work. 
This restriction on the sale of such publications should not apply after 
three years from date of issue. 

Many objections have been offered by the advocates of an entirely 
free distribution of- public documents to the plan of making a small 
charge therefor, but none of these objections seem to over weigh the 
fact that entirely free distribution of all the publications of the Depart- 
ment must- inevitably work injustice to some, and these often the most 
deserving, for the reason that it is utterly impossible with our present 
population,; to say nothing of what it will be in a few years to come, to 
■supply every one who may be benefited; and there is no possibility, 
even if enough publications should be printed to supply ail those who 
might need them, of "discriminating: adequately between applicants so 
as to prevent the supplying of documents in many cases to people who 
do not need them, and thus cutting off the supply for those who do. 
As it is, a special provision exists for affixing a price to some of the 
Department publications, such as those emanating from the Weather 
'Bureau, and, as a matter of fact, subscriptions are received for the 
Weather Review at the trifling charge of 50 cents a year, Again,, a spe- 
cial clause has been introduced into the current act of appropriation for 
the Department, authorizing the Secretary to charge for the card index 
of agricultural literature, prepared by the Office of Experiment Stations, 
a price covering tlie additional expense involved in the preparation of 
the copies sold. The only practical solution of the difficulties attend- 
ing a satisfactory distribution seems to be to give to the head of the 
Department a general authorization to affix a price to such publications 
as lie thinks proper, not in any case exceeding actual cost of paper, 
press work, and binding, 

BINDING-. 

The custom, of long standing in this and other Departments, of bind- 
ing publications intended for free distribution in cloth or. other special 
binding should certainly be discontinued and paper binding used exclu- 
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sively for all publications distributed free. It is surely not asking very 
mucli of those who receive Government publications free that they 
should be willing to bind them themselves if they desire to properly pre- 
serve them. The cost of extra binding of publications for distribution 
amounted during the fiscal year 1893 to $9,214,37, or more than 10 per 
cent of the total amount spent for Department printing during the year, 

PRESENT COST OF PRINTING-. 



The increase in the printing fund, of the Department has been great 
during the past four years. It must be borne in mind,, however, first, 
that there has been a great increase and development in the w 7 ork of 
the Department itself and in the number of divisions providing mate- 
rial for the printer. Second, that, in sx>ite of the fact that the work 
of the Department is designed to directly subserve the interests of 
nearly one-half the population, to whom the results of its investigations 
and the information it has collected must be conveyed as promptly 
and clearly as possible, its appropriation for printing is far less than 
that of most of the other Departments, only one or two of which are as 
modestly provided for in this respect as the Department of Agricul- 
ture. It is also proper to recall here that, by care and good manage- 
ment, the amount of printing done under the present appropriation of 
$85,000 per annum has been proportionately very much larger than 
was the case when the appropriation did- not exceed $40,000, having 
since that time increased nearly fourfold. 

While it is essentially desirable that by every means possible strict 
economy should be enforced in the administration of the printing fund 
of the Department, and while, since the organization of this division 
special efforts have been made towards that end and considerable suc- 
cess obtained, it is of the highest importance that we should recognize 
that the work of publication forms an essential part of the duty of the 
Department to the public. Under its organic law, the distribution of 
information is made as much a part of the duty of the head of the 
Department as the accumulation thereof, whether by investigation, 
special inquiries, or otherwise. That would therefore not be a measure 
of true economy consistent with the functions and purposes of the 
Department whicn should tend to restrict the distribution of the infor- 
mation it has acquired. It would not be true economy, inasmuch as the 
large sums expended for investigations and inquiries can be fully justi- 
fied and full interest thereon realized only by making such information 
available as soon as possible to all persons who may be benefited by it. 
It w r ould not be consistent with the purposes of the Department for the 
reason, already stated, that it is by law as much the duty of the Depart- 
ment to distribute as to acquire information. 

The suggestions made in the direction of economy in the present 
report are directed therefore simply to a judicious expenditure of the 
printing fund and a prevention of useless distribution. True economy 
consists in making the most of every dollar expended and the compari- 
son of the printing done in 1889 and that clone in 1893 in proportion to 
the amount of the appropriations for these two years respectively shows 
that this true economy has prevailed. For this year the total amount 
of printing done, exclusive of the publications issued as Congressional 
documents and exclusive of those printed at the Weather Bureau office 
under the special appropriation for that purpose, fairly represents the 
results of the expenditure of the 185,000 composing the general print- 
ing -fund of the Department. The total number of copies included in 
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tliis category amounted to 2 ? 689 ? 084 ? aggregating over 56^000,000 
printed images. Reference has been made to the printing fund of the 
Department by comparison with tliat of other Departments, It exceeds 
but little the prm ting fund of the -Wavy Department and, by compari- 
son with the $285,000 assigned to the Treasury, $130,000 to the War 
Department, and $340,000 to the Interior Department, it is indeed a 
comparatively insignificant sum. 

Eeprints.-—The total number of reprints included in the aggregate 
number of publications for the past year is 34, which were issued at a 
cost of $3,408,75. 

The apportionment of the printing fund to the several divisions and 
branches of the work is shown in the following table: 

Statement showing expenditures for printing and binding for the several bureaus and divis- 
ions' of the U. S. Department of Agriculture for • the fiscal year ending June 30, 1893, 

From tli e fund appropriated for the public printing and binding: 

Bureau of Animal Industry „ 

Wea ther Bureau ... . 

Division of Accounts . . 

Division of Botany .............. ..... ^. . , . - . ... - . 

Division of Chemistry 

Division of Entomology . 

Office of Experiment Stations „ , 

Office of Fiber Investigations. . 

Division of Forestry 

Division of Gardens and Grounds ... 

Library .... ... . 

Division-of Microscopy » 

Division of Ornithology and Mammalogy 

Division of Pomology. 

Division of Records and Editing 

Division of Statistics 

Seed Division. 

Division of Vegetable Pathology .-. . 

Document and Folding Room . ........ . 

Miscellaneous . . . .-. . . . . 

From funds appropriated for the Department : 

Bureau of Animal Industry 

Division of Chemistry 

Division of Microscopy ...... 

Division of Statistics ................ . . 

Total................ .......................... 84,808.67 

The cost of the blanks and blank books required during the year was 
110,762.05 and of binding publications for Department use $4,498,66, 
Of the amount charged against the Weather Bureau, nearly all was 
expended for the blank forms found necessary in its work, the Bureau 
having been able, by utilizing its own printing equipment to print 
nearly all of its publications. 

PUBLICATIONS OF THE YEAR. 

A full list of the publications of the Department for the year is ap- 



pended, as usual. 

OFFICE OF THE SECRETARY. 

Copies. 

Report of the Secretary of Agriculture for 1892. Pp. 656, illustrated. 

August, 1893.-..--..---..-.-. 500,000 

Report of the Secretary of Agriculture for 1893. (Preliminary report to the 

President.) Pp. 48. November, 1893 20,000 

Special report of the xissistant Secretary of Agriculture for 1892. Duties of 

the Assistant Secretary ; Review of the Work, 1889-'92, (From the Report 

of the Secretary of Agriculture for 1892.) Pp. 67-84. June, 1893 ........ 500 



$8,024.14 
8, 529/54 
257.56 

4, 443, 2S 

2, 672. 76 
3, 143. 31 
9, 777. II 
1, 461. 84 

3, 202. 80 
211.39 
290. 37 
397.98 

5, 447. 4S 
770. 39 

28.39 
15, 910. 94 
202. 74 
3, 519.41 
13. 68 
3, 562.18 

12, 877. 80 
1, 250. 63 
575. 00 
238.00 
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REPORT OF THE SECRETARY OF AGRICULTURE, 



Copies. 

Progress Report on the Dairy Industry of Denmark. Pp. 14. March, 1893 . 2, 000 

Indian Corn (or Maize) in the Manufacture of Beer. Pp. 21. September, 

1893 „ ..... 3,500 

German edition, pj). 22. September, 1893 . , 3, 000 

Report on the Use of Indian Corn in Europe (Scandinavian edition). Pp. 

22. February, 1893 ........... -.. 2,500 

Farmers' Bulletin No. 7. Spraying Fruits for Insect Pests and Fungous Dis- 
eases, with a-: Special Consideration of the Subject in its Relation to the 
Public Health. Pj>. 20. (Reprint. ).-.-. . 10,000 

Studies of Parasitic and Predaeeous Insects in New Zealand, Australia, and 
Adjacent Islands, Made by A. Kocbele, at the request of -the -California 
State Board of Horticulture, Pp. 39. June, 1893 ............ ..... ...... 1,500 

Preliminary Report of the Secretary of. Agriculture for 1890. Pp. 52. 

(Repriut.) ...... 250 

Preliminary Rex>orfc of the Secretary of ""■ Agriculture for 1891. Pp. 59. 

(Eeprint.) ...... ....... ...... .... ...... ...... .." '_. 250 

Selected Correspondence relating to the Export Trade of the United States in 

Live Stock and Meat Products, Pp. 33. March, 1893 300 

Special Report on Tea-Raising in South Carolina. (From the Report of the 

Secretary of Agriculture for 1892. ) Pp. 627-640, pis. 3. July, 1893 ...... 500 

Letter from the Secretary of Agriculture, transmitting the Report of the 
Bureau of Animal Industry for the year 1892. (Senate Ex. Doc. No. 20, 
Fifty-second Congress, second session.) Pp. 229. January, 1893 1, 734 

Letter from the Secretary of Agriculture, transmitting a statement showing 
the expenditure of the appropriation for experiments in the manufacture 
of sugar. (House Executive Document No. 251, Fifty-second Congress, 
second session.) Pp. 3. March, 1893. ............. .......... 1,734 



BUREAU OF ANIMAL INDUSTRY. 

Eighth and Ninth Annual Reports of the Bureau of Animal Industry, for 

the Years 1891 and 1892. Pp. 428, pis. 11, figs. 7. October, 1893 .., . . . . . . . 50, 000 

Bulletin No. 1, Bureau of Animal Industry. Investigations into the Nature, 
Causation, and Prevention of Texas or Southern Cattle Fever. Pp. 301, 
pis. 10, figs. 7. March, 1-93 " 10, 000 

Bulletin No; 2,; Bureau of Animal Industry. Report upon Investigations 
Relating to the Treatment of Lumpy-jaw, or Actinomycosis, in "Cattle. 
Pp. 90, pis. 8, February, 1893 ...... ...... .. .... ...... .... ._. 10, 000 

Bulletin No. 3, Bureau of Animal Industry. Speeial Report on Miscellaneous 
Investigations Concerning Infectious and Parasitic Diseases of Domesti- 
cated Animals. Pp. 88, pis. 3. November, 1893 3 000 

Map showing the boundary line of the district infected with splenetic or 

Southern fever of cattle. Size, 17 by 36 inches. March 6, 1893 .......... 3, 000 

Report of the Chief of the Bureau of Animal Industry for 1892. (From the 
Report of the Secretary of Agriculture for 1892.) Pp. 85-122. June, 1893. . 500 

DIVISION OF BOTANY. 

Botanical Bulletin No. 13. Grasses of the Pacific Slope, Including Alaska 

■-, and the Adjacent Islands. Plates and Descriptions (50) of the Grasses of 
California, Oregon, Washington, and the Northwestern Coast, including 
Alaska. Part n. Size, 74 by 11+ inches. Ma\ r , 1893 .................. 5,000 

Contributions from the U. S. National Herbarium, Vol. I, No. 7. • Systematic 
and Alphabetic Index to New Species of North American Phanerogams 
and Ptcridophytes published in 1892. Pp. in, 233-263, in. July, 1893. .. 2, 500 

Contributions from the U. S. National Herbarium, Vol. I, No. 8. Notes on 
Some Pacific Coast Grasses; Descriptions of New or Noteworthy Grasses 
from the United States; Devscriptions of New Grasses from Mexico; 
Description of New Plants from Texas and Colorado; List of Plants new 
to Florida ; Descriptions o f three New Plants ; Lists of Lichens from C a li- 
fornia and Mexico, collected by Dr. Edward Palmer from 1888 to 1892. 
Pp. in, 265-292, II, pis. 19-23, October, 1893 2,500 

Contributions from the IT. S. National Herbarium, Vol. IV. Botany of the "■ 
Death Valley Expedition. A Report on the Botany of the Expedition sent 
out in 1891, by the U. S. Department of Agriculture, to make a Biological 
survey of the Region of Death Valley, California, Pp. vin, 361, pis. 21,1 
map. November, 1893 ..1. 4 000 
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Copieflb 

Farmers' --Bulletin No. 10. The Russian Thistle and Other Troublesome 
Weeds in the Wheat Region of Minnesota and North and South Dakota. 
Pp. 16. March, 1893.... 5,000 

Report of the Botanist for 1892. (From the Report of the Secretary of 
Agriculture for 1892.) Pp. 201-214. June, 1893..., 500 

DIVISION OF CHEMISTRY. 

Chemical Bulletin No, 13, part 8. Food and Food Adulterants — Canned Veg- 
etables. Pp, 1015-1167, August, 1893 ............ 10,000 

Chemical Bulletin No. 32. Special Report on the Extent and Character of 
Food Adulterations, including State and other Laws Relating to Foods and 
Beverages, Pp.174. (Reprint.)...... ...., . 1, 000 

Chemical Bulletin No. 36. Experiments with Sugar Beets in 1892. Pp. 74. 
March, 1893 . ............ . . . . . . ... 5, 000 

Chemical Bulletin No. 37. Record of Experiments with Sorghum in 1892. 
Pp. 100. April, 1893 5,000 

Cbemical 'Bulletin No/38. Proceedings of the Tenth Annual Convention of 
the Association of Official Agricultural Chemists, held at Chicago, 111., 
August 24, 25, and 26, 1893. Pp. 218. December, 1893 3, 500 

Farmers' Bulletin No. 3. Culture of the Sugar Beet. Pp. 24, figs. 9. (Re- 
print.). .... ... 10,000 

Farmer,^ Bulletin No. 12. Nostrums for Increasing the Yield of Butter, Pp. 

16. June, 1893 25,000 

Report of the Chief of the Division of Cliemistry for 1892. (From the 
Report of the Secretary of Agriculture for 1892.) Pp. 123-152. June, 1893. 500 

DIVISION OF ENTOMOLOGY. 

Entomological Bulletin No. 25. Destructive Locusts: A Popular Considera- 
tion of- a Few of the More Injurious Locusts (or " Grasshoppers") of the 
United States, together with the Best Means of Destroying Them . Pp. 62, 
pis. 12, figs. 11, 1 map. (Reprint.) ............ 5,000 

Entomological Bulletin No. 28. The More Destructive Locusts of America 

North of Mexico, Pp. 40. April, 1893. .... . 5, 000 

Entomological Bulletin No. 29. Report on the Boll Worm of Cotton. Pp. 
73, pis. 2. May, 1893 5, 000 

Entomological Bulletin No. 30. Reports of Observations and Experiments 
in the Practical Work of the Division, Made under the Direction of the 
Entomologist. . Pp. 67. June, 1893.................. .... 2,500 

Entomological Bulletin No. 31. Catalogue of the Exhibit of Economic 
Entomology at the World's Columbian Exposition, Chicago, 111., 1893, 
Made under the Direction of the Entomologist. Pp.121. August, 1893.. 3, 000 

Insect Life. (Devoted to the economy and life habits of insects, especially 
in their relations to agriculture, and edited by the Entomologist and his 
assistants ) 

Vol. V, No. 3. Pp. in, 147-212, figs. 10-22. Januarv, 1893 -5, 500 

Vol. V, No. 4. Pp. in, 213-288, pi. 1, tigs. 23-37. Mav, 1893 5, 500 

Vol. V, No. 5. Pp. in, 289-402, pis. 2, 3, rigs. 38-47, with index and con- 
tents (pp. VII) to Vol. V. August, 1893 . ....... 5,500 

Vol. VI, No. 1. Pp. in, 58, fig. 1. November, 1893 5, 500 

Vol. VI, No. 2. Pp. in, 59-206; figs, 2-5. December, 1893.. 5, 600 

Eeport of the Entomologist for 1892. (From the Report of the Secretary of 
Agriculture for 1892.) Pp. in, 153-180, n, pis. 12. July, 1893 500 

OFFICE OF EXPERIMENT STATIONS. 

Experiment Station Bulletin No. 13. Organization Lists of the Agricultural 
Experiment Stations and Agricultural Schools and Colleges in the United 
States. Pp. 123. June, 1893..... ............................... ........ 3,000 

Experiment Station Bulletin No. 14. Proceedings of a Convention of the 
National League for Good Roads, held at Washington, D. C, January 17 
and 18, 1893, and Hearing by the Committee on Agriculture of the House 
of Representatives, January 19, 1893. Pp. 101. July, 1893 18, 000 

Experiment Station Bulletin No. 15. Handbook of Experiment Station Work. 
A Popular Digest of the Publications of the Agricultural Experiment Sta- 
tions in the United States. Pp. 411. December, 1893 3, 000 

Experiment Station Bulletin No. 16. Proceedings of the Sixth Annual Con- 
vention of the Association of American Agricultural Colleges and Experi- 
ment Stations held at Nev/ Orleans, La., November 15-19, 1892. Pp. 176^ 
September, 1893...... 4, 000 
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Copies 



Experiment Station Bulletin No. 17. Suggestions for the Establishment of 
Food Laboratories in Connection with the Agricultural Experiment Sta- 
tions of the United States. Pp. 20. October, 1893 3, 000 

Experiment Station Record. ( A -condensed record of the contents of the bul- 
letins and reports issued by the Agricultural Experiment Stations in the 
United States.) 

Vol. IV, No. 6. Pp. vi, 455-524. February, 1893 . . . . . .-. . . . . . 6, 000 

Vol.IV.No. 7, Pp. vi, 525-624. May, 1893. 6,000 

■ -VoLIV.-No.-8-- Pp. vi, 625-700. June, 1893.. ............ 6,000 

VgI.IV.No. 9. Pp. vii, 701-790. August, 1893 . 6,000 

Vol, IV! No, 10. Pp. vn, 791-878. August, 1893 ........ 6,000 

Vol. IV] No. 11. Pp. vn, 879-994. September, 1893. 6, 000 

Vol IV, -No . 12 (index) . Pp . 995-1086, xxx, December, 1893 6, 000 

Vol. V,No, 1. Pp. vin, 138. December, 1893 ............... ......... 8,000 

Farmers' Bulletin No. 11. The Rape Plant : Its History, Culture, and Uses, 

Pp. 20, tigs. 4.. June, 1893 - . . ..... - - - . 15, 000 

Circular No. 23 of the O nice of Experiment Stations. Key to Subject index 
of Literature of Agricultural Experiment Stations and Kindred Institu- 
tions. Pp. 3. December, 1893.......................... 500 

Circular No. 24 of the Office of Experiment Stations. Address List of the 

Agricultural Experiment Stations P. 1. December, 1893 500 

Report of the Director of the Office of Experiment Stations for 1892. (From 
the Report of the Secretary of Agriculture for 1892.) Pp. 515-549, June* 
1893 .... .. ......... « 500 



OFFICE OF FIBER INVESTIGATIONS. 

Fiber Report No. 2. Recent Facts regarding the Ramie Industry in America. 

Pp. 16. (Reprint.) ............. ...... ................ ...... 

Fiber Report No. 5. A Report on The Leaf Fibers of the United States, 

detailing Results of Recent Investigations Relating to Florida Sisal Hemp, 

the False Sisal Hemp Plant of Florida, and other Fiber-producing Agaves; 

Bow-string Hemp, Pineapple Fiber, New Zealand Flax, and Bear grass. 

Pp. 73, pis. 10, figs. 12. July, 1893...... 

Report of the Special Agent in charge of Fiber Investigations for 1892. 

(From the Report of the Secretary of Agriculture for 1892.) Pp. 359-376, 

pis. 6, figs. 4. June/ 1893 - » • ■ 

DIVISION OF FORESTRY. 

Forestry Bulletin No. 7, Forest Influences, (Contents: Introduction and 
Summary of Conclusions ; Review of Forest Meteorological Observations; 
Relation of Forests to Water Supplies ; Notes on the Sanitary Significance 
of Forests; Determination of the True Amount of Precipitation and its 
Bearing on Theories of Forest Influences ; Analysis of Rainfall with Rela- 
tion ^Surface Conditions, ) Pp. 197, figs, 63. J une, 1893 

Forestry Bulletin No. 8. Timber Physics, Part 2 : Progress Report, Results 
of Investigations on Long-leaf Pine {Pinuspalustris), (Contents: Mechan- 
ical Tests "made at Washington University Testing Laboratory, St. Louis, 
Mo. ; The Long-leaf Pine, its Characteristics and Distribution ; Results of 
Mechanical Tests ; Field Report on Turpentine Timber ; Resinous Contents 
and their Distribution in the Long-leaf Pine; Field Records of Test Mate- 
rials.) Quarto. Pp. vn, 92, pis. 12, figs. 22. June, 1893 

Circular No. 9 of the Division of Forestry. Effect of Turpentine Gather- 
ing on the Timber of Long-leaf Pine. P. 1, January, 1893. 

Circular No. 10 of the Division of Forestry. Suggestions to the Lumber- 
men of the United States in behalf of More Rational Forest Manage nent. 
Pp . 8. April, 1893 .......... - . ... 

Letter to the Secretary of Agriculture regarding Forest Growth and Timber 
Consumption. By B. E. Fernow. Pp. 3. April, 1893 

Report of the Chief of the Division of Forestry for 1892. (From the Report 
of the Secretary of Agriculture for 1892.) Pp. ill, 293-358, pis. 6, diagram 
1. July, 1893.---... 



DIVISION OF GARDENS AND GROUNDS. 



Papers on Horticultural and Kindred Subjects. Pp. 124. (Reprint.) 3, 000 

Report of the Superintendent of Gardens and Grounds for 1892. (From the 
Report of the Secretary of Agriculture for 1892.) Pp. in, 37 / -402. June, 
1893 ............... 500 



DIVISION OF RECORDS AND EDITING.- .'405 



OFFICE OF IRRIGATION INQUIRY. 



Copies. 



Bulletin No. 1 of the Office of Irrigation Inquiry, Abstract of the Laws 
of the Several States and Territories on Irrigation and Water Eights. 
Pp.180. September, 1893 ............ ...^ 2, 500 



DIVISION OF MICROSCOPY. 

Report of the Microscopist for 1892. (From the Report of the Secretary of 
Agriculture for 1892. ) Pp. 281-292, pis, 9. Juno, 1893 .............. .1 „. . 10 ; 000 

DIVISION OF ORNITHOLOGY AND MAMMALOGY. 

Ornithological Bulletin No. 3. The Hawks and Owls of the United States. 
Pp. 210, pis. 26. February, 1893.................. ... 5,000 

Ornithological Bulletin No. 4. The Prairie Ground Squirrels or Sperroo- 
philes of the Mississippi Valley. Pp. 69, pis. 3. October, 1893 .. 5, 000 

North American Fauna No. 7. The Death Valley Expedition : A Biological 
Survey of Parts of C alifornia, Nevada, Arizona, and Utah. Part 2. (Reports 
on Birds, Reptiles, and Batrachians, Fishes, Insects, Mollusks, Desert Trees, 
and Shrubs, Desert Cactuses, and Yuccas, and "-List of Localities of the 
Region Traversed.) Pp. 384, pis. 14, maps 5. May, 1893 4, 850 

Report on the Ornithology of the Death Valley Expedition of 1891, Compris- 
ing Notes on the Birds Observed in Southern California, Southern Nevada, 
and Parts of Arizona and Utah. (From North American Fauna No. 7.) 
Pp. 7-158, 1 map. July, 1893...... 150 

Annotated List of the Reptiles and Batrachians Collected by the Death Val- 
ley Expedition in 1891, with Descriptions of New Species. (From North 
America Fauna No. 7.) Pp. 159-228, pis. 4. July, 1893. 150 

Report on the Fishes of the Death Valley Expedition, Collected in Southern 
California and Nevada in 1891, with Descriptions of New Species. (From 

,; North American Fauna No. 7. ) Pp. 229-234, pis. 5, 6, July, 1893 ......... 150 

Report on a £ mall Collection of Insects made during the Death Valley Expedi- 
tion; List of Diptera from Death Valley, California, and Adjoining- Regions; 
Hemiptera and Heteroptcra of the Death Valley Expedition. (From 
North American Fauna No. 7.) Pp. 235-268. July, 1893......... 150 

Report on the Land and Fresh- water Shells Collected in California, and 
Nevada by the Death Valley Expedition, Including a few Additional Spe- 
cies Obtained by Dr. C, Hart Merriam and Assistants in parts of the South- 
western United States. (From North American Fauna No. 7.) Pp. 269-283. 
July, 1893 150 

Notes on the Distribution of Trees and Shrubs in the Deserts and Desert 
Ranges of Southern California, Southern Nevada, Northwestern Arizona, 
and South western Utah ; Notes on the Geographic and Vertical Distribu- 
tion of Cactuses, Yuccas, and Agave, in the Deserts and Desert Ranges of 
Southern California, Southern Nevada, Northwestern Arizona, and South- 
western Utah. (From North American Fauna No. 7.) Pp. 285-359, pis. 
9, maps 4. July, 1893 , 150 

List of Localities in California, Nevada, and Utah Visited by the Death Valley 
Expedition of 1891. (From North American Fauna No. 7.) Pp. 361-384, 
luiap. July, 1893. 150 

Report of the Ornithologist and Mammalogist for 1892. (From the Report 
of the Secretary of Agriculture for T892.V Pp. 181-200, pis. 5. August, 
1893 500 



DIVISION OF POMOLOGY. 

Report of the Pomologist for 1892. (From the Report of the Secretary of 

Agriculture for 1892.) Pp. 247-280, pis. 13. June, 1893 .................. 10, 000 

DIVISION OF RECORDS AND EDITING. 

Report of the Chief of the Division of Records and Editing for 1892. (From 
the Report of the Secreta^ of Agriculture for 1892.) Pp. 497-508. June, 
1893 .... 500 

DIVISION OF STATISTICS. 

Report No. 5, Miscellaneous Series. Production and Distribution of the 
Principal Agricultural Products of the World. Pp.205. March, 1893 .. . 10,000 

Report No. 6, Miscellaneous Series. Rice: Its Cultivation. Production, and 
Distribution in the United States and Foreigs Countries, with a Chapter 
on the Rice Soils of South Carolina. Pp. 89. April, 1893 5, 000 
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Copies. 

Report No. 7, Miscellaneous Series. An Agricultural Survey of Wyoming. 

Pp. 72, Imap. May, 1893. ..... — .. .... ..... 8,000 

Statistical Report No. 101. Report of the Statistician > January and Febru- 
ary, 1803. Contents: Agriculture in France ; Report on Hungarian Mill- 
ing; The Canning Industry ; Tobacco Experiments in Texas ; European 
Crop Report for February ; Farm Animals of the W orld ; Transportation 



Rates. Pp. 71. [February, 1803.] ....... . .......................... 20,000 

Report upon the Numbers and Values of Farm Animals, and on Cotton Dis- 
tribution. Pp. 20. February, 1893.-...-. ...... ----- .................... 20,000 

Report on Distribution and Consumption of Com and Wheat. Pp. 16. 

March, 1893 . ... ....... ... . . . .. .... 20, 000 



Statistical Report No. 102. Report of the Statistician, March, 1893. Con- 
tents: Agriculture in Alaska; Foreign Official Crop Estimates; European 
Crop Report; Wheat Crop of the World ; Transportation Rates. Pp. 71-95. 20, 000 
Statistical Report No. 103. Report of the Statistician, April, 1893. Con- 
tents: Condition of Winter Grain; Notes concerning wheat from reports 
of State agents and county correspondents; Condition of Farm Animals; 
European Crop Report ; Transportation Rates. Pp. 97-140. .............. 20, 000 

Statistical Report No. 104. Report of the Statistician, May, 1893. Contents: 
Condition of Winter Grain; Mowing Lands and Pastures; Progress of Cot- 
ton Planting ; Spring Plowing; Changes in Crop Areas; Temperature and 
Rainfall; Notes from Reports of State Agents; The Cotton Crop of India 
for the Year 1892- J 4f3; European Crop Report for May, 1893; Transporta- 



tion Rates, Pp. 141-178..... ...... 20,000 

Statistical Report No. 105. Report of the Statistician, June, 1893. Contents: 
Crop Report for June; Agriculture in the Caucasus ; The Customs Tariff 
in Martinique; Agricultural Produce Statistics of the United Kingdom; 

Transportation Rates. Pp. 179-221.... .......................... 20,000 

Statistical Report No. 106. Report of the Statistician, July, 1893. Contents : 
Crop Report for July ; Statistics of Ontario; Foreign Import Duties on 
Wheat;: Notes on Foreign Agriculture; Use of Maize of the United States 

in Mexico ; Transportation Rates. Pp. 223-270 .................... . . 20, 000 

Statistical Report No. 107. Report of the Statistician,- August, 1893. Con- 
tents : Crop Report for August; Notes on Foreign Agriculture ; Wheat 
Crop of India for 1893; Production of Corn in New South Wales ; Domes- 
tic .and Transatlantic Freight Rates. Pp. 271-322 ...... ...... .. .... . .... 20,000 

Statistical Report No. 108, Report of the Statistician, September, 1893. 
Contents: September Crop Report ; Agricultural Returns of-Great Britain ; 
Ontario Crop Rermrt; Crops in Germany; Notes from United States Con- 
sular Officers in Scotland, France, Germany, Belgium, Co chin -Chi mi, and 
Ontario ; Domestic and Transatlantic Freight Rates. Pp. 323-309. ...... 20, 000 

Statistical Report No. 109. Report of the statistician, October, 1893. Con- 



tents: October C'rop Report; Notes from Reports of State Agents; Imports 
of Hay into the United Kingdom ; Cereal Crops of France and Italy for 1893 ; 
Citrus Fruit Crop in Italy for 1892-'93; Production, Commerce, and Con- 
sumption of Wine in Italy ; Corn as Feed for Horses in Germany ; Reports 
from Consular Officers relating to crops in Germany, Scotland, New 
Brunswick, and Ontario; Domestic and Transatlantic Freight Rates. Pp. 
371-414 .... 20,000 

Statistical Report No. 110. Report of the Statistician, November, 1893. 
Contents : November Crop Report ; Notes from Fieports of State Agents ; 
Imports of- American Wheat Flour Into Europe; the Hop Crop of Eng- 
land for 1893; the Beet-Sugar Production of Europe for the Year 1893-'94; 
Agriculture in Great Britain and Ireland; Notes from U. S. Consular 
Officers "regarding crops in Ontario, Spain, Cochin-China, Korea, Scotland, 
and Egypt ; Domestic and Transatlaiitic Freight Rates. Pp. 415-458-.- .. 18, 000 

Monthly Crop Synopsis. (A four-page summary of the condition, prospects, 
yields, price, distil billion, and consumption of crops, and the number and 
value of farm animals. Issued soon after the 10th of each month for 
prompt and wide circulation in advance of the more extended monthly 



crop -report from which it is condensed.) 

January Synopsis. (From December Crop Report) 122, 500 

February Synopsis. (From Statistical Report No. 101) .............. .. 122,500 

March Synopsis. (From Statistical Report No. 102) ........ . ] 22/500 

April Synopsis. (From Statiseal Report No. 103) 122, 500 

May Synopsis. (From Statistical Report No. 104) 122, 700 

June Synopsis. (From Statistical Report No. 105) ...... ...... 122, 700 

July Synopsis, (From Statistical Report No. 100). 123* 700 

August Synopsis . (From Statistical Report No. 107) . . . ....... .... . . 122, 700 

September Synopsis. (From Statistical Rer>ort No, 108) 126, 700 
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Monthly Crop Synopsis— Continued. Copies- 

October Synopsis. (From Statistical Report No. 109) ..... 126, 700 

November Synopsis. (From Statistical lieport No. 110) . . . ... ...... 128, 700 

December Synopsis. (From Statistical Report No. Ill) .-. 120, 700 

Report of the Statistician for 1892. (From the Report of the Secretary of 
Agriculture for 1892.) Pp. 403-470. June/ 1893. 500 

DIVISION OF VEGETABLE PATHOLOGY. 

Bulletin No. 4 of the Division -of 'Vegetable Pathology . Experiments with 

Fertilizers for the Prevention and Cure of Peach Yellows, 1889-1892. Pp. 

197, pis, 33. July, 1893" . . . ...... 5, 000 

Journal of Mycology. (Devoted to the study of fungi, especially in their 

relations to plant diseases. With illustrations. ) 

Vol. VII, No. 3. Pp. v, 195-331, pis. 18-31, figs. 3, diagrams 2, chart 1. 

June, 1893................................... 2,500 

Experiments in Preventing Leaf Diseases of Nursery Stock in Western New 

York. (From the Journal of Mycology, Vol. VII, No. 3.) Pp. 240-261, pis. 

21-29, diagrams 2. July, 1893.. 500 

Circular No. 13 of the Division of Vegetable Pathology. Circular of inquiry 

relative ...to" Leaf Curl" of peach trees. Pp. 3, letter size. December, 1893 3,000 
Report of the Chief of the Division of Vegetable Pathology for It-92. (From 

the Report of the Secretary of Agriculture for 1892.) Pp. 215-246, pis. 4. 

J uly , l89o . . . . ...... ...... ... . .... .... ...... ...... ...... s... .. o . . . 500 

WEATHER BUREAU. 

Weather Bureau Bulletin No. 7. Report of the First Anneal Meeting of the 
American Association of State Weather Services Cooperating with the 
Weather Bureau, U. S. Department of Agriculture. Pp. 49, tigs. 6. Feb- 
ruary, 1893 . 6, 500 

Weather Bureau Bulletin No. 8. Report on the Climatology of the Cot- 
ton Plant. Pp. 68, charts 7. April, 1893........ 7,500 

Weather Bureau Bulletin No. 9. Report on the Forecasting of Thunder- 
storms during the Summer of 1892. Pp. 54, charts 6. July, 1893 ..... 7, 500 

Weather Bureau Bulletin No. 10. The Climate of Chicago. Pp. 137, figs. 26. 

August, 1893..... 5, 000 

Bulletin; A of the Weather Bureau. Summary of International Meteorologi- 
cal Observations. Size, 19 by 24 inches. Pp. 10, charts 61. August, 1893. 500 
Monthly Weather Review. (A summary by months of weather conditions 
throughout the United States, based upon reports of nearly 3,000 regular 
and voluntary observers. Size, quarto.) 

Vol. XX, No. 11, November, 1892. Pp. 289-318, charts 6. 3, 455 

Vol. XX, No. 12, December, 1892. Pp. 319-346, charts 7 - 3, 500 

Vol, XX, Supplement to No. 12.; (Annual summary for 1892,) Pp. 

347_3g2 charts 7 . ..... ... - . ... . .. 3 525 

■ Vol. XXL/No! 1, January,"i893rPp"30;cM 3^610 

Vol. XXI, No. 2, February, 1893. Pp. 31-60, oharts 8 . 3, 635 

Vol. XXI, No. 3, March, 1893. Pp. 61-90, charts 6. 3,635 

Vol. XXI, No. 4, April, 1803. Pp. 91-122, charts 6 3,680 

Vol. XXI, No. 5, May, 1893. Pp. 123-152, charts 6 3, 680 

Vol. XXI, No. 6, June, 1893. Pp. 153-178, charts 5 3, 680 

Vol. XXI, No. 7, July, 1893. Pp. 179-204, charts 5. 3, 680 

Vol. XXI, No. 8, August, 1893. Pp. 205-240, charts 5 4, 188 

Vol. XXI, No. 9, September, 1893. Pp. 241-267, charts 6 3,731 

Vol. XXI, No. 10, October, 1893. Pp. 268-308, charts 6 3,825 

Report of the Chief of the Weather Bureau, 1891- 7 92. (Devoted chiefly to 
tables recording climatological data for the years 1 891 and 1892. ) Quarto, 

pp. 528, pis. 4, figs. 23. December, 1893. .............. . . 8,000 

Parts I to VL inclusive, of the Report of the Chief of the Weather Bureau, 
1891- 7 92, printed separately. Quarto. 

Part I. Contents: Introduction, List of Observing Stations, Descrip- 
tion of Instruments, and Instrumental Corrections— Methods of Reduc- 
tion, Pp. 7-4-8, figs. 22. December, 1893..... .......... 1,000 

Part II. Contents: Hourly Averages of Atmospheric Pressure, Temper- 
ature, and Wind from the Records of Self-recording Instruments at 

Tweiity-oight Stations. Pp. 49-139. December, 1893...... .... ...... 1, 000 

Part III. Contents: Monthly and Annual Meteorological Summaries for 

Weather Bureau Stations. Pp. 141-303. December, 1893........ 1,000 

Part IV. Contents ; Monthly and Annual Mean Temperature and Annual 
Extremes of Temperature, together with the Dates of First and Last 

Killing Frost. Pp. 305-365. December, 1893...... ............ ...... 2,000; 
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Parts I to VI, inclusive, of Report of Chief of Weather Bureau, etc, — Cont'd. 
Part V. Contents':' Monthly 'and " Annual Precipitation — All Stations. 

Pp. 307-433. December, 1893. ..... . ... ... ...... 1,000 

Part VI. Contents: Miscellaneous Meteorological Tables and Reports. 

Pp. 435-528, pis. 4, fig. 22. December, 1893/. . .... .. .... 1,000 

Report of the Chief of the Weather Bureau for 1892. (From the Report of 
the Secretary of Agriculture for 1892.) Pp. iv, 551-626, II, pis. 4, July. 

1893 ........ - .... ...... 9,000 

Certain Climatic Conditions of the Two Dakotas. Size, 9h by I If inches, 

with maps, charts, and appendixes. Pp. 206. June, 1803 2, 000 



Anemometry. A circular of general information respecting the theory and 
operation of typical instruments for indicating, measuring, and automat- 
ically recording wind movement and direction, with detailed instructions 
for the erection and care of those instruments of the Weather Bureau pat- 



tern. Circular D, Instrument Room. Pp. 40, figs. 18. March, 1893 . ... . .1, 000 

Instructions for Using Marvin's Weighing Rain and Snow Gauge. Circular 

E, Instrument Room. Pp. 16, figs, 5. October, 1893 ................... 500 

Instructions for using Glass Electrical Sunshine Recorder. Pattern, 1893. 

. -Size, 6 by- 9£ inches'. Pp. 4, figs. 2. June, 1893 200 

Instructions to Special Rainfall Observers of the Weather Bureau. Pp. 22. 

November, 1893 ................. ,. , . . . 300 

'--Daily'- River 'Stages' at River-gauge Stations on the Principal Rivers of the 
United States for the years 1890, 1891, 1892. Size, 8| by 10 inches." Pp. 

Lxyn, 439, charts 12. May, 1893 ... ............... 60 

Description of River Gauges, Bench Marks, Danger Lines, Low Water and 
Flood Marks at United States Weather Bureau River Stations. (From 
Daily River Stages at River-gauge Stations on the principal Rivers of the 
United States for the years 1890, 1891, 1892.) Pp. lxvii. Size, 8| by 10 

: Inches. May, 1893 300 

Rainfall Laws. Deduced from Twenty Years of Observation. Pp. 94, figs. 

16. December, 1893................. .... 100 

Weather Map. (Ts3iied twice daily, showing weatlier conditions through- 
out the United States, and furnishing forecasts of probable changes.) 
Edition published at Washington, D. C. Size, 19 by 24 inches". _ Aver- 
age daily issue ... T ..... .... .. . ...... . . .. 700 

Editions published at various stations of the Weather Bureau outside 

of Washington, D. C. Size, 13£ by 22i inches. Average daily issue. 9,562 
Weather Crop Bulletin. (A brief summary of the condition of weather and 
crops of the United States, showing by maps and tables the departures 
\ from normal temperature and rainfall for the period covered by the bulletin. 
Issued weekly from April to October, inclusive, a separate monthly edition 
being continued throughout the year, and all issues being numbered con- 
secutively in the order of their appearance. Uniform with weather map 

in size and form.) Nos. 1 to 32. Average number of each issue. 2,700 

Daily Bulletin. (Issued at Weather Bureau stations outside of Washington, 
D. C, showing tho weather conditions at selected stations of the Bureau, 
the data being telegraphed to the various observers, who enter the- same 
and cause the bulletins to be displayed, as in the ease of the weather 
maps.) Size, 8 by 10 inches and 10 by*16inches. Average daily issue.. .. 2, 710 
Lake Storm Bulletin. (Issued whenever severe storms pass across the region 
of the Great Lakes during the season of navigation, and furnished for dis- 
tribution to observers at all Weather- Bureau stations on the lakes.) 
No. 1. Storm of October 4 to October 7, inclusive. Size, 19 by 20 inches. 

October 7, 1893 775 

No. 2. Storm of October 5 to October 14, inclusive. Size, 19 by 20 inches, 

October 17, 1893 ...... .................... . .......... 1,000 

No. 3. Storm of November 16 and 17. Size, 19 by 24 inches. November 

18, 1893 _____ 980 

No. 4. Storm of November 20 to November 23, inclusive. Size. 19 by 

Clinches, November 23, 1893...... ................. 1,000 

No. 5. Storm of December 14 to December 16, inclusive. Size. 19 bv24. 

December 16, 1893 1, 000 

Current Chart of tho Great Lakes. Size, 24 by 33 inches. October, 1893 5, 000 

Snow Char! , (Issued weekly during the season, showing depth of snow on 
ground and ice in rivers and harbors.) Size, 19 by 23^ inches. Fifteen of 
these charts were issued durin g the year. Total number ................ 5, 824 

The Development and Movement of Cyclones, as shown in the morning and 
evening weather maps, April 2-6, 1892. Size, 11£ by 14 inches. Charts 9. 
September, 1893-.- ........... , . 1, 100 



REPORT OF THE SUPERINTENDENT OF THE DOCUMENT AND 

FOLDING ROOM/ 



Sir: I have the "honor to submit herewith, my report on the work of 
the Document and Folding Koom for the year 1893, 
Very respectfully, 

Will H. Bane, 

Superintendent. 

Hon. J. Sterling- Morton, 

Secretary. 



On assuming charge of this division, July 12, 1893, it was at one© 
apparent that a thorough reorganization of the work was greatly to be 
desired, indeed, imperatively necessary. This task was at once under- 
taken, and, thanks to a previous long experience in this class of work, 
it is believed to have been effected on the right lines. 

The assistants in the division were performing their duties under 
many disadvantages as the result of not having their work system- 
atized. It was easy to see that with a well-denned and properly exe- 
cuted plan the force could accomplish nearly three times the amount 
of work. The success attained by the methods at once adopted is the 
strongest evidence that the pressing need of the division was a better 
system, in order to facilitate the handling of the enormous quantity of 
documents issued by the Department. 

The clerks and folders are now better trained to their respective 
duties, and the result is that the division is at present handling 50 per 
cent more mail than ever before in its history, and doing it with the 
same force, while the labor of each exnployeeis not perceptibly increased. 

The large number of publications handled by this division necessi- 
tated the placing of one of the clerks in charge of the stock rooms, and 
a system of checking has been adopted in accordance with which no 
book can be mailed either to parties on a permanent list or a single 
copy order without a voucher or request being duly entered on the stock 
book. This clerk by reference to his stock book can give accurately 
the number of volumes on hand and at the same time by a system 
recently devised avoid the danger of duplicating orders. The mailing 
lists are growing daily and call for careful attention at all times. 

Aside from the addressed franks received from the different divisions 
of the Department the number of franks written in the Folding Room 
during the/past year reached the unprecedented figure of 900,000. In 
addition to these there were also addressed and mailed to correspond- 
ents sup plies aggregating 200 ; 000 letter sheets and circulars and 500,000 
envelopes. , 

409 



410 REPORT OF THE SECRETARY OP AGRICULTURE. 

The advance notices compiled and prepared by tlie Division of Eecords 
and Editing and mailed by this division have amounted to 200,000, and 
the number of letters and postals lias aggregated 14,000, 
= . The practice lias been adopted of sending a return postal card with 
each publication mailed from the division, requesting the recipient to 
acknowledge same and return to tlie Department. This, of course, 
involves a great amount of work, but so far it has been handled with- 
out extra addition to the force, which, is capable of and doing efficient 
work most expeditiously and in a manner highly satisfactory to the 
patrons of this division and to its superintendent. 

It is proper that your attention should be called to the inadequate 
facilities for storing and handling the large number of publications 
received at this division. More room is needed to store all the imbrica- 
tions so that they may be so conveniently placed as to facilitate their 
being handled properly and promptly in the preparation for mailing. 
Again, it is absolutely essential that something should be done to rem- 
edy the in flamm able" character of the building now occupied by this 
division. Considering the great number of valuable publications and 
documents that are stored in this building and the combustible mate- 
rial which occupies another portion of the same structure it is indeed 
marvelous that a disastrous conflagration has not already swept the 
publications of the Department out of existence. 



REPORT OF THE CHIEF OF THE DIVISION OF ACCOUNTS AND 

DISBURSEMENTS. 



SiB : I have the honor to present herewith a report showing, in a 
condensed form, the work of the Division of Accounts and Disburse- 
ments during the year 1803. 
Very respectfully, 

F. L. Evans, 

Chief. 

Hon. J. Steeling Morton, 

Secretary. 



WORK OF THE ITEAXt 

The statements of appropriations and disbursements presented in 
this report are necessarily for the fiscal year 1893. During this period 
disbursements were made aggregating $2,350,879.80. This amount 
appears in detail in the following table, together with tlie sums appro- 
priated for the preceding fiscal year, and amounts unexpended on each, 
including supplemental account, and representing practically all pay- 
ments to be made on a majority of the appropriations* 

Statement showing appropriations far the fiscal year 1S93, amount disbursed during ike 
year, and the unexpended balance covered into the Treasury 



Object of appropriation. 



Salaries, Department of Agriculture . 

Collecting agricultural statistics — ..... .". . 

Investigating foreign demands for United States agricul- 
tural products 

Botanical investigations and experiments 

Investigating tlie history and liabits of insects 

Investigations in ornithology and mammalogy....... 

Pomological information . . - 

IVIicrosc epical investigations , - , 

Vegetable pathological investigations and experiments 

Laboratory.- . . , . ... 

. Adulteration of food — ...... 

Fiber investigations. — - - 

Pepert on forestry «... 

Illustrations and engravings .- 

Purchase ari'cl distribution of valuable seeds -. .' • 

Printing, labor, material, etc 

Document and" Folding lloom - 

Experimental gardens and grounds 

Museum. 

Furniture, cases, and repairs 

Library ......... ... ............................... — 

Postage ....... . . - ... . «. . 



Amount 
appropriated. 


Amount 
disbursed. 


Amount 

unex- 
pended. 


$256, 800 


on 


$253, 800. 30 


$2, 903. 70 


10.;. 000 


00 


87, 870. 48 


12, 120. 52 


10. oco. 


00 


7. 540. 86 


2, 453. 14 


27, 500. 


00 


27,' 448. 37 


51. 63 


17, 800 


CO 


17, 200. 80 


509. 20 


15, 000. 


00 


1-1,947.77 


52. 23 


5, 0t:0. 


CO 


4. 745. 04 


254. 06 


- 2,000. 


; o 


1, 082. 08 


17. 02 


20, 00:). 


00 


19, 070. 92 


23. 08 


6. 90;). 


to 


6. 000. 00 




12, 500 


00 


0, 854. 50 


2, 646. 50 


5, 0U0. 


00 


4, 007. 07 


2. 93 


12, GOO. 


00 


11, 033. 39 


66. 61 


2, (JO;). 


CO 


1 , 900. 73 


93. 27 


ISO, OHO. 


00 


12!). 037. 01 


302. 99 


5, 400. 


00 


5. 280. 80 


119. 14 


2, 0. 0. 


00 


1 02: j 


376.^5 


28, 500 


00 


23, 115. 09 


384. 01 


4, OoO 


00 


3, 973. 07 


: 26,33 


10,000. 


00 


8, 740. 60 


1,259.40 


3, 000 


00 


2, 517. 65 


482. 35 


5, 000. 


00 


3, 705. 00 


1, 295, 00 
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Statement showing appropriations for the fiscal year 1893) etc. — Continued. 



Amount 
appropriated. 

$25. 000. 00 
15,000.00 
20, 000. 00 
20. 000. 00 
6. 000. 00 
10,000.00 

850, 000. 00 


Amount 
disbursed. 


Amount 

unex- 
pended. 


&22, 306. 54 
T 12, 574. 73 

18, 790. 15 

19, 978. 38 
4, 930. 67 
4,913.59 

724,213.18 


$2, 603. 43 
2,425.27 
1,209.85 
21. 62 
1, 069. 33 
5, 086. 41 
125, 786. 82 


lr62G, 400. 00 


1, 462, 696. 78 


163, 703. 22 


176, 395. 22 
9, 700. 00 

13, 700.00 
308. 965. 50 
329,900.00 

15, 000. 00 


172, 876. 68 
8,451.53 

11, 857. 46 
355,516.72 
327, 822. 91 

11, 657. 72 


3, 518. 54 
1, 248. 47 

1, 842. 54 
13,448.78 

2, 077. 09 

3, 342. 28 


913, 660. 72 


888, 183. 02 


25,477.70 


2, 540, 060. 72 


2. 350, 879. 80 


ISO, 180. 92 



Object of appropriation. 



Contingent expenses ...... .-. .................... 

Quarantine stations for neat cattle.. . , ." 

Agricultural experiment stations ..................... 

Experiments in the manufacture. of sugar . .... 

Irrigation investigations . .................. r . ... 

Experiments in the production of rainfall. ....... . 

Bureau of Animal-Industry ........ ........ ...... . 

Total.................. ...i.... ........... ..... 

Weather Bureau: 

Salaries 

Fuel , lights, and repairs ............... 

Contingent expenses 

General expenses .'. .. . ....... . .... .". . . ... 

General expenses, salaries . 

W. B. stations on M. and T. Bay Isles, in Lake Huron 

Total— Weather Bureau .". , 

Gran d total f o r the D e p a rtni en t 



An itemized statement of these exiDenditures lias recently been made 
to Congress, ordered to be printed, and will shortly appear in pamphlet 
form for distribution. 

During the fiscal year the Division of Accounts audited and paid 
14,344 accounts. There were drawn in settlement thereof 22,895 checks, 
involving $2,350,S79,80. Of the gross amount paid about $1,725,000 
was for compensation, the remainder covering an infinite variety of 
payments, in sums varying from a few cents to thousands of dollars. 

Disbursements have been made from the appropriations for the cur- 
rent fiscal year to December 1, 1893, amounting to $682,289.94. Com- 
paring -.these amounts in detail with the expenditures during the same 
period of last year, i. e., July 1 to December 1, 1892, we have the fol- 
lowing table showing a decreased monthly expenditure of $20,190,69: 

Comparison of expenditures during the five months, July 1 to December 1, in the years 
'-. - - 1892 <md 1893. 



Object of appropriation. 



Salaries, Department of Agriculture ... 

Collecting agricultural statistics 

Investigating foreign demands for United States agricultural products. 

Botanical investigations and experiments ... 

Investigating the history and habit of insects. 

Investigations in ornithology and manrmalogy 

Pom ological information \ . ; ................. . 

Microscopical in" ves tigation s ..... . 

Vegetable pathological investigations and experiments 

Laboratory . ... . . ... ...... . . . ................... 

Adulteration of food. . . . .......... 

Fiber investigations - 

Report on forestry. .......... ... . _- . 

Illustrations and engravings . . ..... 

Purchase and distribution of valuable seeds 

Printing, labor, material etc ................ . ... 

Document and Folding Boom ----- ...... 

Experimental gardens and grounds 

Museum 

Furniture, cases, and repairs ....................... 

Library . ._. ...... 

Postage . . . . . . . . ... . . 

Contingent expenses - .. ........ 

Quarantine stations for neat cattle . , . . . . . . 

Agricultural experiment stations 

Experiments in the manufacture of sugar. ...... . 



Dec. 1,1892. 


Dec. 1, 1893. 


$106, 545. 63 


$96, 765. 74 


29,908.44 


29, 472. 53 


1,264.09 


- 2, 800. 11 


12, 312.08 


- 10,029,88 


6, 187. 65 


7, 385. 61 


6, 089. 26 


5, 440. 35 


1,571.65 


1,790,85 


240. 23 


388. 09 


7, 59:1. 11 


5, 330. 32 


4. 0l?S. 9o 


1, 394. 43 


2.275 08 


2, 928. 31 


;j. u22. 8 \ 


1, 090.76 


5. (314. 17 


5, 78S. 04 


419. 66 


153. 40 


- 39, 620. 76- 


51, 434. 53 


2, 299. 55 


1, 918. 40 


. 702. 93 


1, 396. 48 


14.C02.60 


11, 980. 34 


1. 466. 44 


924. 56 


4, 305. 97 


2, 558. 39 


- 939. 84 


- 1, 006. 27 


915. 00 


- 8. 5. 00 


8, 502, 38 


6, 713. 49 


4, 415. 03 


2, 006. 43 


6,897.86 


7, 709. 80 


13, 391. 93 


3,803.38 



DIVISION OF ACCOUNTS AND DISBURSEMENTS. 



413 



Comparison of expenditures during the five months, July 1 to December l f in the years 
1892 and 1893— Continued. 



Object of appropriation. 



Deo. 1, 1892, 



Doc. l t 1893. 



Irrigation investigations ....... 

Experiments in the production of rainfall . 

Inquiries relating to public roads 

Bureau of Animal Indus try. . . ... .... — . . . 



Total . 



Weather Bureau : 

Salaries. . - - - - ■ 

Fuel, lights, and repairs .-. ......... 

Contingent expenses --- . . . . . . . . 

General expenses - . - ^ .. . 

General expenses, salaries 

W. B. stations on the M. and T. Bay Isles in Lake Huron . 



Total Weather Bureau .. .... 

Grand total for the Department . 



$1, 560. 78 
3, 074 55 



232,489.45 



522, 2G6. 89 



71,254.82 
3, 102. 50 
4, 409. 80 
73, 010. 43 
109, 129. 22 
09. 67 



$2, 008. 10 



432. 46 
169, 333. 34 



435, 509. 37 



64, 201, 67 
2. 978. 96 
1, 6il. 54 

65, 875. 87 
112, 082. 53 



246, 780. 57 



682, 289. 94 



Below is presented a comparison of the appropriations of the cur- 
rent fiscal year with the estimates of appropriations for the fiscal year 
ending June 30, 1895. This latter shows a reduction in amount over 
the appropriations for the current year of $1,089,056. 94, which includes 
$150,000 less in the Bureau of Animal Industry, $100, 40 f J in the Seed 
Division, and $7*20,000 in agricultural experiment stations.* Omit- 
ting the last item, there remains areduction of $369,656.94 in favor of the 
estimates for the coming fiscal year. 

Comparison of the appropriations for the fiscal year 1894 with the estimates of appropria- 
tions for the fiscal year 1895, 



Ohject of appropriation. 



Salaries, Department of Agriculture .......... . . ^ . . - - - . 

Furniture, cases, and repairs . 

Library, Department of Agriculture 

Museum, Department of Agriculture 

Posi age, Department of Agriculture . . .-. ........ 

Contingent expenses, Department of Agriculture.. — . 
Salaries and expenses, Bureau of Animal industry . . 

Quarantine stations for neat cattle '-. 

Collecting agricultural statistics ........ ............... 

Purchase and distribution of valuable seeds. ....... . . . . 

Purchase and distribution of valuable seeds, printing, * 

Experimental gardens and grounds — . — -.-.-„ .. 

Experimental gardens and grounds, labor, etc ......... 

Materials, Document and Folding itoom ....... 

Illustrations and engravings ........... — ......... . . . . 

Laboratory, chemical ai>paratus, etc — .... 

Laboratory, adulteration of food. 

Laboratory, investigation of soils ....... 

Experiments in. the manufacture of sugar 

Investigating the history and habits of insects. ...... 

Botanical investigations and experiments .. 

Vegetable pathological investigation and experim^mts . 

Fiber investigations ...... 

Microscopical investigations ........... ... . . 

Pomological information . . ...... 

Investigations in ornithology and mammalogy ..... 

Ileport on forestry . . 

Inquiries relating to public roads ... ............... 

Irri gation investigations . . ... . . . ... 



Appropriated 
for 1894. 


Estimated 
for 1895. 


$256, 800. 00 


$248, 920. 00 


10, 000. 00 


10, 000. 00 


3, 000. 00 


6,000.00 


4, 030. 00 


3, 000. 00 


5, 000. 00 


5, 000. 00 


25, 000. 00 


25, 000. 00 


850, 000. 00 


700,000. 00 


15, 000. 00 


12,000.00 


110, 000. 00 


110, 000. 0Q 


130, 000. 00 


30,000.00 


5, 400. 00 


5, 000. 00 


13,000.00 


11, 000. 00 


18. 500. 00 


18, 500. 00 


2, 000. 00 


2, 000. 00 


2, 000. 00 


4, 000. 00 


6, 900. 00 


6, GOO. 00 


15, 000. 00 


5,000.00 


3, 000. 00 


20, 000. 00 


10, 000. 00 


20, 30 J. 00 


20, 300. 00 


30, 000. 00 


25, 000. 00 


20,000.00 


20, 000. 00 


5, 003. 00 


2, 00 ). 00 


2,000.00 


5, 003. 00 


5, 000. 00 


17,50J. 00 


17, 500. 00 


20,000.00 


21,500.00 


10, 000. 00 


10, 000.00 


6, 000. 00 


8, 000. 00 



* This appropriation was left out of the estimates for the ensuing year for the rea- 
son that it was not a proper charge against the Department of Agriculture. The 
payment of the money is made by the U. S. Treasury directly to the Agricultural 
Experiment .Stations, and the Secretary of Agriculture has no control whatever over 
the sums appropriated. 
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Comparison of the ajjjxrGjrriations for the fiscal year 1894, etc. — Continued, 



Object of appropriation- 



Appropriated 
lor 1894, 



Estimated 
for -18U5.-. 



Agricultural experiment, stations. 
Ojiice of Experiment Stations. . . . - . 
Hutrition — 



$720, QUO. 00 
25, 000. 00 



Total . 



2, 372, 400. 00 



"Weather Bureau-: 

Salaries 

l-'vu'l, lights, -and repair 
Contingent expenses .. 
General expenses...... 



170. 530. 00 
0 t 700. 00 
13,700.00 
748,170.00 



Total— Weather Bureau . . .... . 

Grand total for the Department . 



951, 100. 00 



3, 323, 500.00 



$25, 000. 00 
10,000. 00 



1, 379, 620. 00 



167,090.00 
8, 000. 00 

10,-000.00 
669, 133. 06 



854. 223. 06 



2, 233, 843. 06 . 



The accompanying table presents, by years, the various amounts 
■appropriated for the U. S. Department of Agriculture, together with 
the sums disbursed on each, from its inception as a section of the Pat- 
ent Omee in 1839 to the year 1893, inclusive, covering a period of fifty 
five years and involving a sum of over $17,000,000, or an average of 
$3G9,759.G5 ? a most economic showing for so important an interest as 
agriculture represents. 

The first decided increase in the appropriation for the Department 
occurred in 1888, when the appropriation for the Bureau of Animal 
Industry was greatly augmented. In 1889 the total appropriation was 
largely increased owing to the provision then made for the - u Agricul- 
tural Experiment Stations 5 " and the transfer of the Weather Bureau to 
the Department in 1891 nearly doubled the total appropriation. 

It will be noticed that the amount disbursed for certain years is 
larger than that appropriated. This seemiug inconsistency is explained 
by the fact that the unexpended balance of the previous year in each 
case was reappropriated. 



Appropriations and disbursements of the U. S. Department of Agriculture, 1839-1893. 



Tear. 



Amount ap- 
propriated. 



Amount dis- 
bursed. 



Year. 



Amount ap- 
propriated. 



Amount dis- 
bursed. 



1839 . 

1840 . 

1841 . 
1842. 

. 1843_. 
1844. 
18 5 . 
18-10 . 
1847 . 
1S48 . 



1849 . 

1850 . 

1851 . 
1852. 

1853 . 

1854 . 

1855 . 
3 856. 
1857. 
1858. 
1859 . 



I860 . 

1801 . 

1802 . 
1803 
1804 . 

1866 . 
1807 . 



$1, 000. 00 



1,000,00 
2, 000. 00 
2,000.00 
8, O'.iO. CO 

. 3, 00.0. IK) 
4, 500. 00 
4,500.00 

4, 5oa. 00 

5,500.00 

5, 000. 00 
5, 000. 00 

10, 000. 00 
50,032.93 
30, 000. 00 
75, 000. 00 

63, 5fl0. 00 
60, 000. 00 
40,000.00 
00, 000. 00 

64, 000. 00 
80 v 000. 00 

119,770. 00 
150, 604, 05 
107, 787. 82 
199, 100. 00 



$500. 00 
500.00 



1, 000. 00 
2,000.00 

1, 071. 73 
3,650.00 

"""-478." 27 

2, 200. 00 
4, 282. 22 
4, 500. 00 

' 4,500.00 
6, 217. 78 
4,196.26 
6,192.39 
34,744.28 
45,000.00 
85, 000. 00 
63, 500. 00 
59, 657.25 
40.009.00 
50,000.00 
74, 000. 00 
79, 633. 51 
104, 840. 70 
155, 104. 05 
167. 487. 82 
189, 400. 00 



1868 

1809 ........ 

1870 .... .... 

1871 ..... 

1872 

1873 

1874 ............ 

1875 

1876 ............ 

1877 

1878............ 

1879 

1880 

1881... 

1882 

1883 ....... -. 

1884............ 

1885... .... 

1886 

1W 

1888 

18S9 .... 

1890 

1891 . 

1892 

1893 

Total 



$279, 
210, 
156, 
188, 
197, 
204, 
257, 
337, 
249, 
194, 
198, 
204, 
201, 
255, 
359, 
480, 
416, 
655, 
070, 
658. 
1, 019, 
1, 132, 
1, 087, 

1, 334, 
2,330, 

2, 540, 



020. 00 
197. 70 
440. 00 
ISO. 00 
070. 00 
620; 92 
690. 00 
380. 00 
120.00 
686. 96 
640. 00 
900. 00 
000. 00 
460. 31 
Oil. 05 
468. 68 
638.31 
190. 00 
953. 09 
442. 73 
219.06 
996. 68 
765. 19 
502. 0B 
332. 88 
060. 72 



$259, 
237, 
149, 

- 184. 
191, 
200, 

- 227, 
319, 
208, 
192, 
197, 
204, 
199, 
247, 
350, 
463. 
413, 
558, 
518, 
629, 

1, 003, 
1, 104, 
921, 

1, 232. 
2, 271, 

2, 351, 



018. 20 
779. 67 
500.00 
268. 00 
362. 91 
941. 77 
403.il 
939. 19 
021. 14 
134. 12 
034.94 
860. 00 
861.72 
608.84 
410.91 
013. 20 
615. 27 
194.04 
175. <:s 
088. 00 
355. 12 
413. 17 
618. 11 
304: 19 
312. 72 
629. 08 



. 17, 030, 7S1. 11 ! 16, 033, 210. 32 
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Inquiry is frequently made as to -the availability of a balance remain- 
ing to tbe credit of an appropriation at the end of a year and the pos- 
sibility of carrying the same to some other appropriation which is 
practically exhausted, for the purpose of continuing work already 
undertaken but which is checked for want of further means. All per 
sons making such inquiries are respectfully referred to section 3678 of 
the Bevised Statutes, which provides that all sums appropriated shall 
be applied. solely to the object lor which they are respectively made— 
that is, an appropriation for pomological information can not be used 
for collecting statistics, purchasing seed, or for any other purx>ose than 
that specifically stated in the law, 

DIVISIONAL DUTIES. 

In concluding this report, it is gratifying to be able to state that all 
work of the division is up to date, which is the result of a well-estab- 
lished practice of the office to audit accounts in the order of their 
reception, except in very unusual cases. Attention is also called to 
the fact that there appears to be an impression in the minds of the 
uninitiated that the Division of Accounts of the Department of Agri- 
culture is mainly an office for disbursing public funds, notably salaries 
to employees, whereas it is, as plainly indicated by the title, a "Division, 
of Accounts and Disbursements." In this division, unlike disbursing 
offices in other Executive Departments, all transactions pertaining to 
the expenditures of the Department are prepared and fully completed. 
The large part of the work which is done exclusively in this division 
is in other Departments partially or wholly performed in the various 
bureaus or divisions to which it belongs, thus saving to the disbursing 
offices thereof much labor and serious annoyance; therefore, it is earn- 
estly believed that there is more actual work accomplished in the 
Division of Accounts proper of the Department of Agriculture than in 
any other disbursing office of the Government. In this division are 
kept all records relating to the financial interests of the Department. 
Bequisitions for supplies, contracts, agreements, advertising, letters of 
authority, etc., are arranged and filed- inquiries relating to business 
transactions are answered, payments of every description are made, 
and letters transmitting the same are written; all vouchers are com- 
pleted and audited; the estimates of appropriations are finally arranged 
and adjusted; the pay rolls of the Department are made up m and the 
employees paid from this office; the bookkeeping for the Department 
accounts is done here; all work relating to the Appointment Division 
is likewise performed in this office, and much other business of an intri- 
cate and difficult nature, requiring clerical ability of a high order, In 
this connection it should be observed that the employees of the Division 
of Accounts and Disbursements have acquitted themselves of the diffi- 
cult work assigned to them with zeal, faithfulness, and efficiency, 
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Mr. J. B. Bennett, appointment clerk of this -Department, has. far- 
ni'shed the following statement, which may be appropriately here 
inserted: 

Statement of the number of officers and employees in the Department oj 'Agriculture ap- 
pointed from each State and Territory and the District of Columbia, and the aggregate 
amount of their salaries or compensations on July 1, 1893. 



Stato. 



Alabama.,..,.. 

Arkansas ... ... - . , - - .. 

California . ....... 

Colorado . 

Connecticut. 

Delaware . — 

Florida ........ ... 

Georgia ......... ., 

Id a I io ... .......... 

Illinois.- ..... 

Indiana . — ... 

Iowa ......... .... 

Kansas .. . 

Kentucky.... 

Louisiana 

Maine . 

Maryland 

Massachusetts ... . .-. . 

Michigan .......... ^ . 

Minnesota ........ . 

Mississippi ... ... 

Missouri........ 

Montana ............. 

Nebraska 

Nevada 

New Hampshire.. . 

New Jersey . . 

New York 

North Carolina ... 

North Dakota 

Ohio ................. 

Oregon. ....... "... 

Pennsylvania 

Rhode Island ........ 

South Caroli n a . . . 

South Dakota... 

Tennessee ......... 

. Texas . . .- 

Vermont ...... ... . . 

Virginia . ....... . 

Washington, ........ 

West Virginia-. . . 

Wisconsin ..... .-. .... 

Wyoming . .-. . ... 

Arizona. . ... . — ... 

New Mexico 

Oklahoma. . . . . . 

Utah..-. 

District of Columbia. 
Indian Territory ... 



Total . 



Num- 
ber ap- 
pointed. 



38 
20 
33 

9 
10 

4 
22 
47 

3 

139 
43 
31 
84 

19 
32 
13 
55 
88 
: 67 
29 
31 
79 
9 



35 
136 
45 
4 
64 
15 
90 
8 
35 
11 
33 
42 
8 
75 
15 
20 
56 
4 
3 
7 
3 
4 

134 
1 



1,857 



Other employees. 



Salaries. 



$10, 347. 37 
6,248.20 



32, 
10, 
18, 
3, 
15, 
13, 

113, 
43, 
2G. 
59, 
10, 
11, 
9. 
50, 

: 70, 

62. 
25. 
11. 
70. 

6, 
80. 

4 

5 
34. 
130 
2G. 

2 
42. 



432. 25 
300. 08 
L77. 92 
440, 00 
795. 39 
199.25 
750. 00 
646. 24 
565.50 
897. 50 
080. 38 
407, 24 
140. 48 
511.08 
315.58 
167. 52 
308. 12 
987. 99 
091.12 
558. 55 
984. 20 
105. 13 
69 1. 08 
221.96 
354. 00 
080". 32 
383. 70 
805.21 
684. 77 
943. 25 
386. 87 
4, 271. 08 
8, 278. 71 
171.08 



Num- 
ber. 



352.74 
6d0. 36 
850. 08 
567. 67 
387. 92 



2. 
3, 
102, 



Total 
compen- 
sation 
per day. 



$11. 20 



3.00 



10.00 





1.50 






U | 


5.00 


*3j 


6. 00 



9,174.25 1 

38,924. 02 j 

. 3,613.84 j....... s . 

817. 12 1 ! . 

075. 08 1 '■. 

575.08 ! 

775.08 ' 

759, 12 i 
36.50 ' 



*I5 : 



1, 409, 304. 58 



* Number of employee's- whose compensations are per diem, their -serv ices being temporary of inter- 
mittent. Their number is included in the number of those appointed. 
Highest per capita : Nevada, $1,563.69; lowest per capita : Indian Territory, $36.50. 



REPORT OF THE DIRECTOR OF THE OFFICE OF EXPERIMENT 

STATIONS. 



Sir : I have the honor to present herewith the report of the Office of 
Experiment Stations for the year 1893. 
Very respectfully, 

A. C. True, 

Director. 

Hon, J. Sterling Morton, 

Secretary. 



OPERATIONS OP THE OFFICE OP EXPERIMENT STATIONS. 
CHANGES IN THE OFFICE FORCE. 



Mr. A. W. Harris resigned the directorship of the office September 25, 
to assume the presidency of the Maine State College, and the present 
director was at once promoted to succeed him. Mr. E. W. Allen, who 
has been a member of the staff of the office for several years, was pro- 
moted to the position of assistant director. Mr. Alien also retains his 
work relating to chemistry, foods and animal production, and dairying. 
The remaining force of the office has been reorganized in the direction 
of greater specialization of work. Provision has been made for an 
expert for the departments of horticulture and entomology. The 
Director and all his expert assistants, except the special agents, entered 
the service of the Government through examination under the rules of 
the Civil Service Commission. 

WORK OF THE YEAR. 

During the past year, as heretofore, the Office of Experiment Stations 
has examined the work of the agricultural experiment stations in this 
and other countries with special reference to its practical usefulness, 
and has collated and published data regarding experimental inquiries 
in agriculture for the information of station workers, farmers, and 
others interested in the progress of the science and art of agriculture. 
The wide extent of researches in agriculture in this closing decade of 
the century is indicated by the fact that there are now some 320 experi- 
ment stations in operation in the different countries of the world. The 
number and importance of the publications issued by these institutions 
are ever increasing and the interest taken in their work by intelligent 
farmers and others is steadily growing. As a result, the task of keep- 
ing thoroughly informed regarding their work, ancl of satisfying the 
demand for information, has become a formidable one. As far as prae- 

AG 93__27 M 
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■tic-able, the office endeavors to meet the needs of inquirers through 
its publications, but it is also obliged to carry on a very extensive cor- 
respondence, which covers almost every subject involved in agricultural 
theory and practice. The amount and quality of the work done in the 
office during the past year will, it is believed, compare favorably with 
that of previous years, and are the best testimony to the faithfulness 
and efficiency of the individual members of the office force. 

Piiblicaiicms.— jSTineteen documents, aggregating 1,042 pages, have 
been issued by the office during the past year. Chief among these 
is the fourth volume of the Experiment Station Eecord, consisting 
of 12 numbers, with a classified table of contents and a detailed 
index. This volume of the Eecord contains abstracts of 296 bulle- 
tins and 25 annual reports of the American stations, and 71 publica- 
tions of this Department, together with 190 abstracts of foreign 
publications. The topical arrangement of abstracts adopted in this 
volume has been received with general approval. Resumes of work on 
important subjects by leading foreign specialists have been a special 
feature of the fourth volume. The accounts of station work in the 
Eecord are necessarily condensed and in many instances largely tech- 
nical. Great pains have been taken to confine the mailing list for this 
publication to such persons as would make the best use of it, but it has 
been found necessary to considerably enlarge this list to meet the 
demand for the Eecord among intelligent farmers. 

Among the other publications of the office, the following deserve 
special notice: 

The Handbook of Experiment Station Work (Bulletin No, 15) is a 
popular resume of the publications of the stations during nearly twenty 
years. It consists of several hundred short articles arranged in an 
alphabetical series, with numerous cross-references. It contains much 
useful information on a great variety of subjects, showing in brief what 
the stations have accomplished since their establishment in this coun- 
try, and will aid in making the results of experiments in the different' 
States available to farmers throughout the country. It wilt also be 
useful in pointing out the gaps in experiment station work, and will 
thus indicate to station workers in what lines their investigations may 
profitably be undertaken; In many instances further experiments are 
needed to prove the reliability of the results thus far obtained. The 
demandfor the Handbook has been very great, and promises to continue 
as the bulletin becomes more widely known. 

In -January, 1893, the National League for Go od Eoads held a con- 
vention in the city of Washington, the proceedings of which have since 
been published as Bulletin Ko. 14 of this office. The addresses made 
at that convention bring out clearly the need of earnest effort for the 
improvement of our country roads, and also show something of the 
good which has been accomplished by intelligent methods of road con- 
struction. It is hoped that this document will help to increase the 
interest in this subject throughout the country and will prepare the 
way for the future work of this Department in the same line. 

The work of the experiment stations in this country has thus far 
related almost exclusively to improvements in the kinds and culture of 
crops and to their use as food for domestic animals. It seems desirable 
that questions relating to the use of our agricultural products as food 
for man should also be considered by these or similar institutions. A 
suggestive article by Mr. Edward Atkinson, regarding the estabhsh- 
ment of food laboratories in connection with the stations, has recently 
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been issued as Bulletin No. 17 of this office. The office has also under- 
taken the work of collating information regarding the methods and 
results of food investigations at home and abroad. It is hoped that 
this work will serve as a basis for further studies by such stations as 
have the proper equipment of men and resources for this line of inves- 
tigation. 

In view of the increased attention to the feeding of sheep for mutton 
in some sections of the country, and the need of more abundant forage 
for these animals, especially during the autumn, a Fanners 7 Bulletin 
(No. 11) on the culture and uses of the rape plant was prepared for 
general distribution. The author of this bulletin is Prof. Thomas 
Shaw, of the Ontario Agricultural College, who has devoted much time 
to experiments with this plant. 

Card '.index oj 0 experiment station literature. — The work on the card 
index of experiment station literature has proceeded steadily, but for 
various reasons it has not been practicable to print and distribute as 
many cards during the year as was hoped. The installments of the 
card index thus far sent out include 3,300 cards, covering most of the 
literature for the years 1890 and 1891. The office has on hand the 
manuscript for the cards covering the earlier literature of the stations 
and these will be printed next in order. Enough of the index has been 
distributed to the agricultural colleges and experiment stations to dem- 
onstrate the usefulness of this work, and these institutions are very 
desirous that the index should be brought tip to date at the earliest 
practicable time. It is hoped that it will hereafter be practicable to 
print these cards with such regularity that within a few months the 
arrears of the work will be cleared away. After this is done the index 
can easily be kept up to date. Free distribution of this index has been 
made only to agricultural colleges and experiment stations. Congress 
has granted permission to sell sets of the index at a price covering the 
expense of printing them. This has been fixed at $1.25 for a set of the 
division blocks and cards and $2 per thousand for the index cards. 
About 175 sets have been printed for sale, a considerable number of 
which have already been asked for. 

WorlcVs Fair work. — In common with other branches of the Depart- 
ment, the Office of Experiment Stations has given a large share of its 
time during the past year to work connected with the World's Colum- 
bian Exposition. This work has been carried on in cooperation with 
committees of the Association of American Agricultural Colleges and 
Experiment Stations. After the plan of the cooperative college and 
station exhibit had been matured by the office and the committees, the 
several colleges and stations prepared their exhibits under the direc- 
tion of the committees. The preparation of an exhibit of the work of 
the office and the planning of laboratories illustrating methods of college 
and station work in chemistry and biology were assigned to this office. 
The transportation and installation of the exhibit were also done under 
direction of this office and proved to be a much greater task than 
was anticipated. Members of the office force acted as directors of the 
exhibit during three months of the Eair and assisted in the work of 
demonstration in the laboratories connected with the exhibit. v A brief 
account of the exhibit is included in the report of the Assistant Secre- 
tary (page 80). 

Relations tviih foreign experiment stations.— The visits made to foreign 
experiment stations by Prof. W. O. Atwater as representative of this 
office have brought the office into cordial relations with many of the 
most distinguished foreign investigators. Numerous foreign workers 
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in agricultural science liaye visited tliis country during the past year 
arid there have been many opportunities for personal conferences which 
have brought the office much interesting information and have estab- 
lished relations with foreign institutions which will undoubtedly be of 
mutual service in the future. The office has also by correspondence 
and exchange of publications largely increased its acquaintance with 
the methods and results of work in- agricultural science throughout the 
world. It is hoped that before long the office will be in regular com- 
munication with all the institutions which are working in the same 
lines as our own experiment stations. 

Vis liing sta Hons and conventions.— Owmg to the press of other work, 
particularly in connection with the World's Fair, members of the office 
force have been able to visit only a few stations during the past year. 
Representatives -of the office attended the annual convention of the 
Association of American Agricultural Colleges and Experiment Star, 
tions, and the ^ a gii cultural congresses held at Chicago. 

Collection of publications. — ]S T ot only have the current publications of 
the stations been carefully collected and catalogued, but much has been 
done toward completing the files of earlier publications and obtaining 
publications issued by foreign stations; 

During the past year the office has been the intermediary for a num- 
ber of exchanges of the rarer publications between .different stations, 
and as far as practicable is desirous of aiding the stations in completing 
their files of station and other publications. 

Mailing list of the office. — During the past year, as heretofore, the 
office has taken great pains to revise its mailing lists so as to insure 
the distribution of its publications to those who will make good use of 
them. The number of requests for these publications from institutions 
for research and education, journals, and individuals in this and other 
countries is steadily increasing. At the request of the Division of 
Statistics, a copy of a single number of the Experiment Station Record 
was sen t to 2,500 of its county crop .correspondents, As the result of 
this ■ distribution, nearly 2,00.0 of these correspondents asked to be 
added to the list of regular recipients of this publication. As the pub- 
lications of the office are very largely works of reference and treat of a 
wide range of subjects, there is a growing demand for complete sets of 
these publications. 

Reports of the colleges having agricultural courses.— The reports of the 
colleges receiving appropriations under the act of Congress of August 
30, 1800, as deposited in this office during the past year, have indicated 
that these institutions are in general taldng increased interest in the 
educational needs of farmers. It is gratifying to note the efforts being 
made to attract the youth more numerously from the farms to the col- 
leges by the establishment of short courses. The attempt to extend 
the influence of the colleges into the homes of the farmers through 
courses of home readings is also to be commenced. Statistics relating 
to these institutions and some general statements regarding their work 
are given in another part of this report (page 448). 

New worh.~In addition to work along the lines above referred to, 
plans are' being made for disseminating a larger amount of practical 
information in popular form. The effort will be made to give the mrm- 
ers throughout the country prompt news regarding the results of inves- 
tigations at the several stations, as far as this is practicable with the 
cooperation of agencies already in existence for the diffusion of infor- 
mation. In many cases the work done at a single station is of interest 
and importance to the people in many regions, and it is only just that 
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they should receive word concerning it from an authoritative source. 
The stations are so largely supported, from the national treasury that 
whatever they accomplish belongs to all our people, 

As the work of the -stations progresses, the need of more complete 
facilities for ascertaining what has been done in any particular line of 
investigation is increasingly ielt. In order that the time and energy 
of the investigator n ay be wisely conserved, he should be provided with 
ready "means for obtaining the information he requires in order to plan 
and properly conduct his investigations. As this office necessarily 
traverses a wide range of literature on agricultural .'science, it has 
unusual opportunity for bibliographical work in these lines, Arrange- 
ments have been made, with- a, view to . accumulating and indexing such 
bibliographical information as is likely to be of service to station work- 
ers, Digests on special topics are. also contemplated. 

PR ACTIO AIL EXPERIMENTS AT THE AGRICULTURAL EXPERIMENT 

STATIONS. :;. 

With a view to showing sonm of the ways in which the stations are 
doing work of immediate practical benefit to farmers, the following 
brief accounts of recent experiments in several different lines have 
been prepared for this report. 

THE MANUFACTURE OF CHEESE. 

Cheese-making has been the subject of one of the most extensive and 
thorough investigations of a single farm operation ever undertaken by 
the experiment stations. Various stations had from time to time 
reported observations covering a few trials, but there was until late 
years a lack of continued systematic study of the subject in all its 
details and under all conditions. About three years ago the "New 
York State Station in cooperation with the State dairy commissioner 
commenced a series of investigations in cheese-making which have 
been continued through three seasons and are not yet completed. The 
object has been to determine the losses in the process of manufactur- 
ing milk of varying richness into cheese, the exact sources of these 
losses, and the means of reducing them to a minimum. The experi- 
ments have been of a most thorough and systematic nature, and have 
been carried on in each month, of the working season, both at the sta- 
tion at Geneva and at a number of different cheese factories within the 
State. Milk of varying richness, from skim milk to milk made abnor- 
mally rich by the addition of cream, has been used in these ex]jeriments ? 
and the details of manufacture have been varied to include a very 
wide range of treatment of the milk, the rennet, the curd, and the 
green cheese. 

In all some 150 separate experiments have already been made. The 
details of the cheese making have been carried out by expert cheese- 
makers and in every case the milk, the waste products, and the cheese 
have been analyzed at the station. The studies embrace among other 
things the following subjects: Losses of milk constituents in cheese- 
ma kin g) effect of composition of milk on the yield and comx>osition of 
cheese and on the loss of milk constituents in making; comparisons of 
the Cheddar and stirred- curd processes, of commercial and homemade 
rennet extract, and of using different amounts of rennet; and the 
changes taking place in the ripening of cheese. The investigations 
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arc still in progress. Some of the indications which tliey have thus 
far furnished are as follows 

The proportion of the fat in the milk lost during the process of manu- 
facture varied considerably 5 but averaged between 74; and 8 per cent, 
or roughly about one-third of a pound of fat for each. 100 p)ounds of 
milk used. The loss is fully as small as, if not smaller than, the losses in 
butter-making with improved appliances, and considerably less than 
the average losses wiierc ice is not used in raising the cream. In normal 
milk the loss appeared 'to be independent of the percentage of fat in milk, 
i. el, was very nearly tlie same from normally rich milk and from r>oor 
milk. -;The variations in loss of fat were due either to the condition of 
the milk or to some special conditions employed in the manufacture. 
In the case of skimmed milk' the proportion of fat lost was greater, 
and in the case of milk to whick cream had been added the loss was 
less than from normal milk. 

The loss of casein and albumen, or the cheesy constituents of the milk, 
did not appear to bo affected by the percentage of these constituents in 
the milk. It was practically the same whether skim milk, normal milk, 
or milk to which cream had been added was used. It amounted to 
about 24 per cent of the entire amount contained in the milk, or about 
12J ounces per 100 pounds of milk. 

As to the effect of the composition of the milk on the yield of cheese, 
the investigations thus far have shown the fat to be by far the most 
prominent factor in determining the yield. In nearly all the experi- 
ments made the yield of cheese has been proportional to the percentage 
of fat in the milk, being higher with milk rich in fat. This held true in 
the case of cheese made from skim milk and from milk to which cream 
had been added. Xor was this entirely due to the additional amount 
of fat which the richer milk added to the cheese, for it was found as a 
rule that more water was retained in the cheese when the milk was 
richer in fat. In fact, the fat appeared in most cases to have consider- 
able influence on all the milk constituents recovered in the cheese. As 
an average of the work of two seasons, it was found that for every 
increased pound of fat in the clieese there was also from one-third to 
1 pound more wafer and about 9^ ounces more casein and albumen. 
# This brings out in a striking manner the desirability of using milk rich 
in tat for cheese-making, and indicates that rich milk is not less desirable 
in cheese-making than in butter-making. In fact, it has led to the 
statement that " the so-called cheese cow— i. e., the cow which is good 
especially for cheese rather than for butter— does not exist, and that 
wherever a cow is found that is good for cheese-making purposes, the 
milk of that cow is equally good for tlie manufacture of butter." * The 
result nf the Columbian dairy test points in tlie same direction. 

An increase of casein and albumen in the milk was generally, although 
not always, accompanied by a slight increase in the yield of cheese and 
in the amount of casein and albumen recovered in the cheese per 100 
pounds of milk. 

In general the fat in the milk exercised a greater influence upon the 
composition of the cheese than any other constituent of the milk. The 
percentage of fat in the cheese increased, as a rule, wken the percentage 
of fat in the milk increased, and vice versa, but this increase was irreg- 
ular and was not proportional to the increased fat content of the milk. 
The water was tlie most variable constituent of green cheese. There 



*W. W. Cooke, Vermont Station Annual Report for 1892, p. 123. 
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did not appear to be any definite relation between the percentage of 
casein and albumen in normal milk and the percentage in the cheese. 

To summarize, the amount of fat in the milk used for cheese-making 
had very little effect on the loss of fat, except in the case of skim milk 
or milk to which cream, had been added ; but it affected the per cent of 
fat in the cheese as well as the proportion of other ingredients recov- 
ered in the cheese, and very materially affected the yield of cheese both 
from normal milk, skim milk, and milk to which cream had been added. 

The amount of casein and albumen in the milk, on the other hand, 
had no effect on the loss of these ingredients, no definite effect on the 
composition of the cheese, and only a slight effect on the yield of cheese. 
These results have been corroborated by experiments at the Minnesota 
and Vermont Stations. 

On an average of all the experiments thus far reported by the K".ew'_ 
York Station, 100 pounds of average whole milk yielded 10*78 pounds 
of green cheese, and for each pound of fat contained in the milk there 
was made 2-65 pounds of green cheese. That is, a milk containing 4 
per cent of fat yielded 10*76 pounds of green cheese per 100 pounds, on 
an average. The average milk of all the experiments contained 4-07 
per cent of fat, and hence the inilk averaged 10-78 pounds of green 
cheese per 100 pounds, as stated above. The yield as calculated from 
the percentage of fat was much more nearly constant than that calcu- 
lated from the quantity of milk. The average yield of cbeese per 100 
pounds of milk in each of the separate series of experiments was 12-35, 
0 90, 10-12, and 10-70 pounds, respectively ; while the yield of cheese per. 
pound of fat in the milk was 2-71, 2-63, 2*54, and 2-74 pounds, respec- 
tively. Hence, there can be little doubt that the percentage of fat in 
milk is a. good indication of its value for cheese-making, and may serve 
as the basis for paying for milk at cheese factories. 

As betw een the Cheddar and stirred-curd processes, the losses in 
manufacture and: the quality of the cheese were essentially the same 
by both, but the Cheddar process retained a little more water in the 
cheese as a rrile, and consequently made a little more cheese from a 
given quantity of milk. 

Cutting the curd in hard or in soft condition gave practically the 
same results as to the loss of milk constituents, the yield of cheese, and 
its quality. 

EXPERIMENTS IN RAISINGS AND BREEDING SHEEP. 

The question of the economical raising of sheep has received atten- 
tion at the Iowa, Massachusetts State, Michigan, Minnesota, JSew York 
Cornell, South Dakota, Texas, TJt ah, and Wisconsin Stations, especially 
at the last-named station. At this station quite large flocks of sheep 
are kept, with a trained shepherd to care for them and an expert to 
plan and superintend the experiments in feeding, treatment, and breed- 
ing. 

Feeding grain to univeaned lambs and to ewes. — The Wisconsin Station 
has made two series of experiments to compare the effects of feeding 
grain to unweaned lambs, or to their mothers, with feeding no grain to 
either. The object was to ascertain whether grain could be profitably 
fed when lambs and ewes were running together on a good pasture, 
and if so, whether it was better to feed it to the lambs or to the ewes. 
The grain was a mixture of linseed meal, corn meal, and wheat bran. 
The conclusion was that u it paid to feed the lambs all the grain they 
would eat. The lambs that have previously received grain will not 
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lose in weight because of the weaning, As a result of the grain feed- 
ing they have gradually become able to feed themselves, and when the 
weaning period arrives they do not tret - or require t he assistance of 
their dams to keep gaining weight." There was little or no result from 
feeding the grain to the ewes, and the conclusion is reached that u when 
the ewes have been properly fed during the winter so as to be in good 
condition at lambing time, it does not pay to feed them grain when on 
good pasture with the object of securing more rapid and profitable 
gains in the lambs," In another trial the profit was $1.49 more from 
three lambs receiving grain than from others without grain. 

Cost of fattening tom&s.—-Lambs ten days old were fed at the Wis- 
consin Station on cow ? s milk from a bottle. The feeding lasted three 
weeks. The cost per 1O.0 pounds of gain during tli is time, with milk 
at 60; cents per 10(1 pounds, was $3.47. They were then changed to 
sweet skim milk, oats, green clover, and green fodder corn, and fed for 
four weeks, Valuing . skim, milk at 2o cents per 100 pounds, oats at 
26 cents per bushel, etc., the food per 100 pounds of gain cost $2.30. 
From that time on the cost gradually increased vdth the weight of the 
lambs and the amount of grain they required, until, when five months 
old, the cost was $4.50 per 100 pounds of gain. Compared with pigs 
the iambs did exceedingly well, both in cost of food and in gain. 

The same station report of feeding grain to lambs, 

(1) for about two months before weaning, (2) for about four and one-half 
months between weaning and fattening, and (3) during fattening only, 
for about three months. The grain was a mixture of corn meal and 
linseed meal with oats and bran. In the first period (unweaned), the 
. three lambs in the grain-fed lot gave a profit of $1.49 more than the three, 
without grain. In the second period (after weaning), five grain-fed 
lambs gave a profit of $2.14 more than those that had not received 
grain. In the third period (during fattening), the lot which had pre- 
viously received no grain gained 8 pounds more than the others, and 
the cost of the gain was only 3 cents less. "The previous feeding of 
the lambs had no effect on their progress in fattening during the 
third period. * * # It paid to feed the lambs grain through all the 
periods." 

The New York Cornell Station compared the cost of fattening lambs 
on the following rations: (1 ) Timothy hay, whole corn, and roots; (2) 
wheat bran, cotton-seed meal, clover hay, and roots; (3) whole corn, 
wheat bran, cotton- seed meal; timothy hay, and roots; and (4) whole 
corn, wheat bran, cotton-seed meal, and timothy hay. Eation No. 2 
was much the richest in protein (nitrogenous materials) and No. 1 the 
poorest. The cost per 100 pounds of gain in live weight was : Eation 
No. 1, 87,59;; No. 2, $6.03; No. 3, $6.36 ■ and No. 4, $7^82. 

At the Iowa Station the following rations were compared: No. 1, 
oats, linseed meal, bran, and hay ; No. 2, shelled corn, hay, and oat 
straw; and No. 3, oats, shelled corn, bran, linseed meal, and hay. The 
lambs weighed from 65 to 100 pounds each at the beginning of the trial, 
and were fed on the above rations continuously from December 1 to the 
following April; No. 1 was the richest in protein and No. 2 much the 
poorest. With linseed meal at $25, bran at $16, hay at $5, and straw 
at $2 per ton, and oats at 25 J cents and corn at 30 cents per bushel, 
the cost per 100 pounds of gain in live weight was as follows : No. 1, 
$6.20 1 No.- 2, $5.70; and No. 3, $5.65. ■" The corn-fed lambs (No. 2) 
made no apparent gain. The gain in weight seemed to be the result of 
fattening instead of growing. 75 
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The 'Michigan '"Station reports a -coinpari ison of corn silage with roots, 
each at $2.50 per ton, when fed with wheat bran and oats at current 
prices. The cost per 100 "pounds of gain was $4.96 on silage and $4.38 
on roots. 

Linseed meal and cotton-seed meal were compared on young lambs 
at pasture at the Wisconsin Station. From July 16 to September 24 
one lot was fed all it would eat of a mixture of equal parts of linseed 
meal and corn meal, and aiiother lot a mixture of equal parts of cotton- 
seed meal and corn meal, V ahiiiig corn meal at $14, Mb seed meal at 
$20, and cotton-seed meal at $25 per ton, the cost of food, -exclusive of 
pasturage, per pound of gain in weight w as 2 cents for the lot on lin- 
seed meal and 3 J cents for the lot on cotton-seed meal. The average 
gain per week was 3-3 pounds for the former (linseed meal), and 2*95 
pounds for the latter. 

In four out of five experiments reported a nitrogenous ration, i, e t , 
one relatively rich in highly nitrogenous feeds as linseed meal, clover 
hay, etc, gave a more rapid gain in live weight than a carbonaceous 
ration, or one made up principally of foods poor in nitrogen, as hay, 
straw, corn meal,. etc. 

Shearing Uv ethers bef bre fattening them.— The question of the expe- 
diency of shearing wethers previous to the commencement of the fat- 
tening period has been studied at the Wisconsin Station lor two sea- 
sons. The first season wethers were shorn in December and again in 
April f and in the second season early in November and again in March. 
The results were unfavorable to the practice the first season, but the 
second season's result u affords evidence of some advantages connected 
with shearing twice that can not be overlooked." In the latter trial 
the sheep shorn twice yielded the most wool, but the fiber was shorter; 
they also gained slightly more in weight, though the difference was 
small. 

Breeding,— The Wisconsin Station has undertaken to produce an all 
around mutton and wool sheep by crossing a Shropshire ram on an 
American Merino ewe. The results thus far are very encouraging, as 
will be evident from the following extracts from reports on the subject: 

In quality tlio wool of the first cross is slightly inferior to the Merino and 
much superior to that of the Shropshire. It is finer, softer, and purer than that of 
.the Shropshire, while it is only inferior to the wool of the Merino in fineness. 

In condition the first cross wool is bright, and owing to the density of the fleece it 
keeps clean. The wool might be improved somewhat in respect to its strength, for 
it appears to have lost some of the elasticity and strength of fiber that is noticeable 
in the Merino wool. * "' *. * 

The body of the sheep shows marked improvement towards a mutton typo from 
that of the Merino. * * * 

The Wool of the second-cross ewes is larger than that of the Merino or the first 
cross, but it is not equal to either in density or evenness. It is inferior in fineness, 
softness, and purity, but in these respects it is superior to typical Shropshire wool. 
It is a bright, strong, and long wool, that would bring a high price in present mar- 
kets. In critically examining the appearance of the second cross it is evident that 
the Shropshire type is closely approached. In form the sheep of this cross are long 
and possessed of the rotundi ty of form that is a Shropshire characteristic, * * * 
A marked improvement has been madeover the first cross, particularly in the plump- 
ness of the tkigh and fullness between the hind legs. There appears to be no evi- 
dence of a decrease in constitution. * * " *- 

As the third crosses are the lambs of this year it would be attempting too great a 
forecast to place an estimate on them based on their/present appearance. They do 
not, ho wever, sho w many of the loose folds of skin that have been observable in the 
lambs of the first cross at their ages. It seems that they will be very similar to the 
second cross in type and fleece. We have, however, sufficient data from the previous 
crosses to believe that they point the way to those who wish to supplant their Merino 
flocks with sheep of mutton qualities. 
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HOjUE-MIXIKGt OF FERTILIZERS. 

The feasibility and desirability of home-mixing of fertilizers have 
been clearly demonstrated by the stations. The published results of 
investigations by stations engaged in the examination of fertilizers 
leave no doubt regarding the tact that " from such raw materials as are 
in our markets, without the aid of milling machinery^ mixtures can be 
and are annually made on the farm which are uniform in quality ? fine, 
and dry, and equal in all respects to the best ready-made fertilizers." 

The nature of the investigations by which these conclusions have been 
reached is illustrated by recent tfbrk in tliis line at the New Jersey Sta- 
tion. A comparison at the station (reported in its Bulletin No. 03) of ten 
samples of home-mixed fertilizers with twelve leading manufactured 
brands showed that in two samples of the former the fineness closely 
approached perfection, 90 per cent, and in one case fell below 70 per 
cent; in the manufactured brands the greatest fineness was SO "per cent, 
and in two cases it fell below 70 per cent. It appears from these 
figures that farmers using the ordinary appliances of the farm and 
working on the high-grade materials readily obtainable in the market 
make even better mixtures than the manufacturers. 

The average composition of all manufactured fertilizers examined by 
this station during 1892 and of the home mixtures examined during 
1893 was as follows : 



Fertilizer. - ; ._ " _ 


[Nitrogen. 


Available 
phosphoric 
acid. 


Potash. 




Per cent, 
2-74 
4'02_ 


Per cent. 
7 '70 
8-44 


Fer cent. 
4 '50 
9 -36 







--If manufacturers- mixtures had contained as much actual food as the home mix- 
tures the total amount sold last year would have been contained in 23,172 tons, 
instead of 33,821 tons, or a difference of 10,649 tons ; that is, the 10,649 tons of mate- 
rial mixed, bagged, freighted, and sold as part of tlie various brands contained no 
plant food whatever, and was, therefore, entirely useless. 

[Now, it has been shown that the average charge of manufacturers for mixing, 
bagging, snipping, etc., is $8.53 per ton.) Since it costs no more --to mix, bag, 
freight, and sell a high-grade mixture than a low grade, the cost to the farmers for 
handling this worthless' ma terial amounted in 1892 to $90,835. It has been shown 
by the work of this station that the average composition of mixed fertilizers and 
the fixed charges of the manufacturers have not materially changed in the last ten 
years. The total sales reported during this time were 247,000 tons, containing, on 
the same basis of comparison, 77,000 tons of worthless material, which cost farmers 
over $656,000, and from which they could expect no returns whatever. The manu- 
facturers are not i- altogether to blame for this state of affairs ; they aim to supply the 
demands of their trade, which arc too often for cheap goods. 

The home mixtures examined, represented a purchase of 700 tons- 
The average station valuation- of the different samples exceeded the 
cost .by' $4.11. Comparing the average cost per, pound of the nitrogen, 
phosphoric acid, and potash in these mixtures and in the manufactured 
brands sold in 1892, we have: 



Fertilizer. 


Xitrogen. 


Available 
phosphoric 
acid. 


-. Potash, 




Cents. 
24.8 
14,9 


Cents. 
9.4 
5.7 


Cents. 

6.7 
4. 0 
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If the constituents in tli e average home mixture this year had been bought at 
these [the manufacturers'] figures the cost per ton would have been. $49.27 [while 
the actual cost was $29.70]. * * * The difference of $19.57 per ton, applied 
to the 700 tons represented, makes a total of $13,699. This is certainly a good return 
for cash payments instead of credit, for selecting materials suited to the needs of 
the soil and plant instead of buying hit or miss, and for using the regular labor of 
the farm in mixing instead of paying others who do the work no better. 

The actual cost of mixing, in the experience of Rhode Island, farmers 
who have tried it 3 varies from $1 to $1.50 per ton (Rhode Island Station 
Bulletin No. 23). 

The most obvious advantages of the practice of home mixing of fer- 
tilizers which an investigation of the subject appears to demonstrate 
are: 

(1) Reduction in e^ense.— This is clearly brought out in the figures 
given above. 

(2) A definite hnoioledge of the nature of the plant food employed.— 
Each ingredient can be separately examined by the purchaser, inferior 
materials can be readily detected, and those best adapted to. special 
needs selected. --"It is self evident that an intelligent farmer by home- 
mixing is better able than anyone else can be to adapt the composition 
of his fertilizers to the special requirements of his land as well as of 
his crop." 

(3) Theindirect educational advantages,-— This is probably the strong- 
est recommendation of the practice. It encourages a spirit of inquiry 
among those using fertilizers, and leads them to study and apply the 
results of agricultural research, thus contributing much toward the 
fixing of the practice of farming on a rational, scientific basis. 

With the vast amount of station literature sent broadcast through 
the country, giving the latest and most reliable information on the best 
sources of supply of fertilizing materials, the most effective mixtures 
and combinations for different crops and soils, and the best methods of 
application, there is no reason why intelligent home-mixing of fertilizers 
should not be generally practiced to the marked advantage of the farm- 
ing community. 

BARNYARD MANURE. 

This important farm resource has been the subject of study by sev- 
eral experiment stations in past years, but to the New York Cornell 
Station (Bulletins Nos. 13, 27, and 56) belongs the credit of carrying on 
the most thorough and comprehensive work in this line. The investi- 
gations of this station, continued during the past year, have been 
especially valuable in calling attention in a striking manner to a some- 
what neglected phase of American farm management. They have 
clearly brought out the high value of the manure annually produced by 
the various classes of farm live stock, the influence of food, age of 
animal, amount of bedding, and other factors on its quality, and have 
led to suggestions of means of improving the present wasteful methods 
of managing manure. 

The following table gives the kind of food used and the amount and 
quality of the manure produced during the winters of 1891-'92 and 
1892-'93 by the classes of farm animals named, fed liberally and supjdied 
with sufficient bedding to keep them clean: 
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Amount, 'composition, - arid value of manure produced J>y different kinds of farm animate. 



Animals. 



Sheep. 



Calves... 



Pigs. 



Cows . 



BTorsea . . 



Tood, 



Hay, corn, and oats ; or 
hay, wheat brai), cot- 
ton-seed meal, and 
linseed meal. 

Skim milk, corn meal, 
wheat bran , an <1 h ay ; 
Or corn men 1, linseed 
meal, wheat bran, and 
hay. 

Skim milk, corn meal, 
and meat scraps; or 
corn meal, wheat 
bran, and linseed 
meal. 

Hay, silage, beets, 
wheat bran, corn 
meal, and cotton-seed 
meal. 

Hay and a mixture of 
oats, corn meal, and 
wheat bran. 



Analyses and value per ton of manure. 



Water, 



Per ct. 
59 -52 



77-73 



74*13 



75 '25 



48 -69 



Nitro- 
gen. 



Per ct. 
0 'VCo 



0'497 



0-840 



0-426 



Phos- 
phoric 
acid. 



Per ct. 
9-301 



•172 



'290 



Potash. 



Per ct. 
0 -591 



•532 



■440 



Value 
per 
ton." 



Amount and value per 
1,000 yjoumls live 
weight per day. 



Pounds 
per 
day. 



2.18 G7-I 



83 -G 



2. 02 



2. 21 



74 -1 



Value f Value 
per | per 



year 



$0,072 ; $20.09 



.007 ; 24.45 



. 107 : GO. , 



.080 



29. 27 



27.74 



* Valuing nitrogen at 15 cents, phosphoric acid at 6 cents, and potash at 4| cents. 

It will be observed that, the largest amounts -of manure (mixed 
excrement and litter) recovered per day were obtained where the food 
was highly nitrogenous, as in case of pigs, or largely liquid, as in case 
of calves. In either case the increase was due to an increased secretion 
of urine necessitating the use of a larger supply of bedding, 

The table shows further that the actual amount of nitrogen recov- 
ered in the manure is in every -case considerably larger than that of pot- 
ash and about twice that of phosphoric acid ? and confirms the statement 
that barnyard manure is a valuable source of nitrogen — the most fugi- 
tive and therefore '.the most costly element of plant food, 

As the values given [in the above table] have been based on those given for the 
value of commercial fertilizers it does not follow that any farmer under all conditions 
will he able to get that value from the manure any more than he is guarantied to 
receive that value from the same amount of plant food in commercial fertilizers. 
It may be the prices given are too high and that they should be greatly reduced or 
even cut in two. The value per pound of each fertilizing ingredient should be 
determined by each farmer for himself as he i ."determines whether he can or can not 
afford to buy commercial fertilizers at the market price. These values," -however, 
afford a means of comparing the value of manures made by the different kinds of 
domestic animals and vary from $24.43 per year from calves to $68.88 per year from 
pigs. These values are calculated for the year at the same rate and value for the 
whole year as the average of the experiments, which would probably be somewhat 
too high for the classes of animals that are turned to pasture a considerable portion 
of the year ; for animals that are kept in stalls or pens throughout the year there is 
no reason why the average of these experiments will not represent the production 
and value for the whole year. It is, therefore, evident that barn manures^ when 
produced from fairly nitrogenous food liberally fed, contain a much larger proportion 
of nitrogen than either phosphoric acid or potash, and that where commercial 
fertilizers are used with such -manures the most economical "application will be 
secured by applying a much larger proportion of phosphoric acid and potash in the 
commercial manures than is usually sold in complete fertilizers throughout the State. 

There is more variation in the fertilizing value of different feeding 
stuffs than there is in the value of the excrement from different kinds of 
domestic animals usually kept on the farm, These experiments, as 
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well as others carried out by the Maine Station, clearly demonstrate the 
fact "that the quantities of nitrogen, phosphoric acid, and potash of 
the manure stand in direct relation to the cfaantities of the same mgre-' 
dients in the food." In the experiments at Cornell the average per- 
centages of the different fertilizing ingredients in the food which were 
recovered in the excrement were as follows : Mtrogen, 70- phosphoric 
acid, 62* potash 83; average of all three constituents, 71. 

Without doubt the general average of the plant food recovered is considerably 
lower than would be the case in ordinary practice where a larger proportion of 
mature animals are kepfc. It is frequently stated in general terms that SO per 
cent of the fertilizer value of animal food is recovered in the excrement, and when 
we consider that of the eleven experiments five were made with young animals, it 
is fair to presume from the results of these experiments that considerably more 
than 70 per cent would be recovered in ordinary practice, particularly if a con- 
siderable portion of the stock fed were fattening animals. 

It is reasonable to infer that the crop-producing power of the manure 
produced by a given kind of animal will be largely determined by the 
kind of food consumed. 

The following table, adaptedfrom. Pennsylvania Report for 1890 (page 
-21) 7 shows the variation in the manurial value of some of the more 
common farm products, 

Mmiurial value of farm products 



Farm product. 



Meadow liny 
Clover hay ...... 

Potatoes . ..... 

Wheat bran..... 

Linseed meal . . - . 
Cotton -seed meal 

Wheat 

Oats 

Corn ............. 

Barley .......... 

Milk. 

Cheese.......... 

Live cattle ...... 



Value per ton. 



Nitrogen. 


Phosphoric 
acid. 


Potash. 


Total. 


value of 
$10 worth. 


$3.47 


$0.57 


$1. 06 


$5. 10 


$5. 10 


fi. 83 


. 78 


1. 46 


9. 07 


9.07 


1.19 


,22 


.46 


1.87 


.12 


8.35 


2.00 


2.10 


12. 45 


7. 78 


17. 87 


2. 25 


.90 


21. 11 


7,54 


23.00 


2,04 


2.25 


28, 35 


10. 12 


6.38 


.74 


.63 


7. 75 


2.58 


6.21 


.87 


.35 


7.43 


3,86 


5. 02 


.83 


.30 


6.75 


3. 78 


. 6.74 


.63 


.62 


7.99 


2. 96 


L 73 


.24 


,12 


2.09 


,88 


15.40 


1.61 


.20 


17. 21 


.69 


9.04 


2.60 


.14 


11. 78 


1. 18 



An examination of this table will reveal in the first place the neces- 
sity of distinguishing between feeding value and fertilizing value, It 
will be seen, for instance, that corn, which is so highly esteemed as a 
feeding stuff, has a very low fertilizing value. Clover hay has a 
fertilizing value almost as high as its selling price. It is fair to assume 
that a ton of the hay will produce- a greater value in manure than a 
ton of corn meal. Other examples might also be taken from the table 
which would show that the fertilizer value by no means runs parallel 
with the feeding value. In order to form a correct estimate of the 
probable value of the excrement produced, the actual amounts of 
nitrogen, phosphoric acid, and potash in each feeding stuff used must 
be known, as well as the kind and age of the animal employed. 

The table illustrates, moreover, the intimate relation which exists 
between the feeding of live stock and the maintenance of the fertility of 
the soil. We see from it— 

That the farmer who sells a ton of hay, for example, sells in this ton of hay fer- 
tilizing ingredients which, if purchased in the form of commercial fertilizers, would 
cost him about $5.10; that if he sells 2,000 pounds of wheat he sells an amount of 
nitrogen, phosphoric acid, and potash which it would cost him $7.75 to replace in 
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his .soil in .the form of commercial fertilizers. [Or, looking at it from a somewhat 
different standpoint], a farmer who sells, for example, $10 worth of wheat, sells with 
it about $2.58 worth of the fertility of his soil. In other words, when he receives 
his $10 this amount does not represent the net receipts of the transaction, for he has 
parted with $2.58 worth of his capital— that is, of the stored-up fertility of his soil — 
and if he does not take this into account he makes the same mistake a merchant 
would should ho estimate his profits "by the amount of cash which he received and 
neglect to take account of stock. 

If now the farmer, instead of .selling 'off "his crops, feeds them to live 
stock on the farm as far as possible, a large proportion of this fertility, 
as has been shown above, is retained on the farm ; and "if the business 
of stock-feeding is carried to the point where feed is purchased in addi- 
tion to that grown on the farm, a considerable addition may in this 
way be made to the fertility of the farm at an almost nominal cost, 
since it is assumed that feed will not be bought unless its feeding value 
will at least pay its cost." 

It is necessary, however, that the manure thus obtained should be 
carefully saved and wisely used, for evidence is not lacking to show 
that without this precaution the margin of profit i n stock-raising is 
likely to be seriously reduced or entirely eliminated. 

Experiments at the Maine Station (Eeport for 1885- ? 8C, p. 42) with 
sheep have shown that "the urine contained nearly half the potash of 
the total excrement and from half to three-fourths the nitrogen, but no 
phosphoric acid, the latter being wholly in the solid excrement." 
Considering this statement in connection with the fact that urine is 
subject to rapid decomposition and loss of ammonia, we can readily 
perceive how necessary it is to carefully conserve the liquid excrement, 

It is a well-known fact that the decomposition of manure begins as 
soon as the excrement is voided, and is so rapid as to result in a short 
time in a serious deterioration of. the product. This is a result of 
destructive fermentation, and the loss sustained is confined to the nitro- 
gen which escapes either in the free state or as ammonia. 

A second and probably more serious cause of loss is the leaching out 
of the soluble constituents of the manure when exposed to weathering. 
The investigations of the New York Cornell (Bulletins Nos. 13 and 27) 
and State (Bulletin No. 23) Stations and the Kansas Station (Eeport 
1888, p. 10), show that manure loosely piled and left exposed will lose 
fully one-half of its fertilizing value in six months. The value of such 
leached manure has been carefully tested by the Ohio Station (Bulletin, 
vol. iv, Eo. 3) on grain and grass, with the result of showing that the 
margin of profit from the use of open-yard manure is extremely small, 

From these facts it will be seen how important it is to take every 
precaution to prevent excessive fermentation and to protect the manure 
from leaching. These results are secured in the first stages, while the 
manure is under the feet of the animals, by the use of proper absorb- 
ents—straw, peat, or earth — and of certain preservatives, such as gyp- 
sum superphosphate, or kainit. When the manure is removed from 
the stables it should be stored under cover or in water-tight pits in 
compact heaps to prevent free access of air, and kept moist, By these 
means destructive fermentation and leaching are prevented, and those 
fermentations which increase the availability of the fertilizing constitu- 
ents are promoted. Since barnyard manure, as already pointed out, is 
much richer in nitrogen than in the other elements of plant food, potash 
and phosphoric acid, it would be an economical practice to compost it 
in the heap with materials, such as superphosphate and kainit, which 
would conserve the manure and at the same time supplement its supply 
of potash and phosphoric acid, 
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A review of the field experiments with barnyard manure by "the dif- 
ferent stations on all ^ kinds of crops and under widely varying condi- 
tions of soil and climate shows that the high esteem in which it has 
long been held is fully warranted. Indeed it is what may be considered 
a perfect manure^ possessing both the physical and chemical properties 
which ameliorate and enrich the soil, and is well adapted to almost all 
conditions of soil, climate, and crop, 

THE RELATION OF SOIL MOISTURE TO CROP PRODUCTION. 

Considerable work has been done by the stations in past years on the 
physical properties of soils. This has related principally to a study of 
the temperature of soils under varying conditions of elevation, drain- 
age, etc. ; the mechanical constitution of soils (physical analysis), and 
the amount and movement of soil water as affected by the size and 
arrangement of the soil particles and by different methods of culture 
and manuring. Very thorough and systematic work has been done in 
these different lines by the California, Maryland, South Carolina, and 
Wisconsin Stations. 

The importance of the problems relating to the supply of water in the 
soil will be readily appreciated when we reflect that "next to tempera- 
ture the water supply is the most influential factor in the production of 
a crop." It is well understood that no matter how fertile the soil or how 
favorable the temperature, if the necessary supply of water be lacking, 
the crop will fail. Water is a prominent consti tuent of all plants, but the 
supplying of the needs of plants in this respect is only one of the func- 
tions of soil water. In dissolving and transporting plant food in the 
soil it exerts an equally potent influence on crop production. We see 
then how necessary it is for the intelligent tiller of the soil to be familiar 
with the factors which determine the amount and movement of soil 
water. The work of the Maryland and Wisconsin Stations in this line 
has given interesting and suggestive results. Let us briefly review the 
investigations of these stations, particularly in their more practical 
bearings. 

To illustrate the importance of the subject, W T hitney (Maryland Bul- 
letin No. 21), after showing that the average monthly rainfall of 4 inches 
in Maryland is sufficient for a good wheat crop on the retentive lime- 
stone soils, but that the light sandy truck soils retain only 1 inch of 
this rainfall, which is insufficient for this crop, says: 

If there should be as much difference as this in the amount of water supplied to 
plants in a greenhouse, those plants which received the most water would develop 
into largo leafy plants, which would ho late in coming to maturity, while the plants 
receiving the less amount of water would he smaller, hut there would be a greater 
tendency to fruit, and the plants would mature much earlier. This is precisely the 
effect on the two soils under consideration. When wheat is sown on the sandy truck 
soil it does not tiller well, but throws up one or two stalks which attain hardly any 
size before each takes on a seed head and the plant ripens. The conditions have not 
been favorable for the development] of a sufficient amount of foliage to gather 
enough plant food from the soil and atmosphere for a large crop, but the plant has 
been forced to maturity before it has attained sufficient size. The crop is large in 
proportion to the amount of food material which has been gathered by the plant, 
but there is relatively so little of this that it gives a very small yield per acre. On 
the heavy limestone soil, on the other hand, the crop grows slowly, gets a good root 
development, tillers well, and produces a mass of foliage which gathers a quantity 
of food material from the soil and air before it is time to ripen the grain. 

In heavy wet soils and in wet seasons plants are inclined to grow very large, and 
they do not put on as much fruit as they should, considering the size of the plant 
and 1 he amount of food material that has been gathered from the soil and air. Under 
these conditions cotton plants, which are extremely sensitive to the wetness of the 
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soil and to the season, take on a largo and Tank growth, and produce a small yield. 
Oil drier soils and in drier seasons the plants are smaller and yield larger crops. 
Wheat also shows this, although to a less extent than cotton, Under these same 
conditions tobacco plants are large and rank; the leaves are coarse and sappy and do 
not cure well or take on good color. In drier seasons and on drier soils the leaves 
have a finer texture and a brighter color, On the light sandy soils the conditions, 
as a rule, are unfavorable to wheat and grass, but these drier conditions are distinctly 
favorable for forcing crops to an ''early development, and this is what gives them 
their great value for -early truck. By forcing these vegetables to an earlier maturity 
the vegetables are put on the market two or three weeks earlier than they can be 
produced on the heavier soils -of the State, and they bring a higher j)riee; the same 
crop grown on a heavier and more moist limestone soil would be so late in coming 
to maturity that it would have to compete with all other parts of the State, and 
there would likely be a glut in the market and the crop would bring a very low 
price. We thus see that the character of the season and the soil has much to do (1) 
with the "total yield of the crop, as with the cotton and wheat crop "j (2) with the 
quality of the "crop, as with tobacco; (3) with the time of ripening, as with the 
truck and vegetables. 

He argues that the difference in chemical composition of the soils of 
Maryland will not account for their difference in agricultural value, hut 
that this is .chiefly determined by the size and arrangement of -'the soil 
particles and the amount of organic matter present. On this basis he 
classifies the 'soil for in ation of Maryland , oht ainin g thus from 10 to 15 type 
soils, each of which is specially adapted to some particular crop. The 
development and yield of crops on these soils are dependent upon the 
conditions of moisture and heat, ^ for if the physical conditions of 
moisture and heat are favorable, plants can, in general, get all the food 
they need from nearly all soils/ 7 and these conditions vary with the 
texture of the soil types. The deterioration of lands is largely due 
to a change in texture. 

'We have in our common manures and fertilizers very powerful and potent means 
of maintaining or of changing the texture of the soils and thereby changing the con- 
ditious of moisture and heat which they can maintain for the crop, and it is 
through this physical effect of manures and fertilizers, in controlling the supply of 
moisture and heat within the soil, under existing climatic conditions, that the chief 
value of fertilizers and manure lies, rather than in the relatively small amount of 
plant food which they add to the soil. - 

Fertilizers alter the texture of soils by changing the surface tension 
of the water surrounding the minute particles, thus either driving the 
particles asunder and making the soil more impervious, as is the case 
where alkalies, urine, etc., are used, or flocculating or rolling them into 
balls, and thus opening the pores of the soil to the circulation of water, 
as occurs, for instance, where lime is applied. 

This alteration in surface tension of soil water by matter in solution 
also exerts an influence on its movement, for the investigations of the 
lew York State Station (Reports 1887, 188S) as well as of the Maryland 
Station have shown that certain fertilizers, such as salt and kainit, in- 
crease the surface tension of soil water, thus --"augmenting the power of 
soils to draw up water from below in dry seasons, and that others, such 
as ammonia and urine, reduce the surface tension and thus lessen this 
power of soils. The practical utility of these facts is so clear as to need 
no comment. 

King, of the Wisconsin Station 1891, and 1892), has 

studied the question of soil moisture as related to crop production dur= 
ing a number of years. His investigations have given results of the 
highest practical significance. He finds that, although the lateral move- 
ment of soil water is comparatively slow, water may be drawn up in the 
soil by capillarity from a depth of at least 5 feet, and that this rise may 
be materially altered by the use of manure and by tillage, 
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Repeated experiments have shown that the use of barnyard manure 
increases the available supply of water in the soil, even down to a 
depth of 4 feet/ and that this influence is still perceptible a year after 
manuring. '-"Eo'lling land by firming the soil increases its power of 
drawing water to the surface from below, and this influence has been 
observed to a depth of 3 or 4 feet." It also increases the evaporation 
of soir moisture, and the drying effect of rolling has been found to 
extend to a depth of 4 feet 

It appears, moreover/ that wetting the surface soil increases this 
translocation of soil moisture, particularly at seasons when evapora- 
tion is rapid. For this reason the author recommends that— 

Unless the ground is already too wet, the stirring of the surface soil, wherever prac- 
ticable, should follow just as soon after a considerable rainfall as the tools will work 
well. The cultivation should, as a rule, be shallow, leaving a thin stratum of the 
surface soil finely pulverized and completely cut off from the ground below. If 
this is not done the extremely rapid evaporation whi ch takes place from undisturbed 
wet soil on hot clear days may, even in a few hours, not only dissipate that which 
has just fallen, but also a part of that which the rain has caused to be drawn 
toward the surface from lower levels, and thus leave the ground actually drier, as a 
whole, than before the rain, even though it may look more moist at the^ surface. 

The practical bearing of these facts is illustrated in connection with 
the watering of transplanted trees, and with the use of tillage imple- 
ments. 

When dry weather follows the planting of trees it will be evident that simply 
wetting the surface may, in certain localities, do more harm than good, because in 
these cases the roots, lying as they do at considerable depths, can not use water 
which remains at the surface, and as surface wetting may diminish the water con- 
tent of the deeper , soil, the soil about the roots is liable to be rendered drier than 
before the wetting. * * * 

If, however, the surface soil about the trees is deeply spaded before watering, the 
water will then enter the ground more deeply by the direct course of gravitation, 
largely unimpeded by capillary action, while at the same time the ability of the soil 
to return the water to the surface will be reduced to the minimum, and if a good 
mulch is now added the water will be under the best conditions for being used by 
the tree. So, too, if the soil about the roots of transplanted trees is well firmed to 
insure the rapid transit of water to them, while the surface is left loose and well 
mulched at the time of setting to prevent capillary action upward above the roots 
and to permit the rains to penetrate downward to them, we start the trees under the 
best possible conditions for growth, so far as moisture is concerned. * * * 

The practical deductions of the author as regards the use of tillage 
implements are as follows : 

A tool like the disc harrow, or like the curved-toothed harrows, which cuts nar- 
row and comparatively deep grooves in the soil, leaving undisturbed ridges between 
them, tends to dry the ground rapidly and deeply. 

Tools like the plow and soma forms of cultivators, which cut the whole surface of 
the ground, leaving a loose layer of soil on the top, tend to dry the loosened soil; 
while the loss of moisture from below by capillary action and evaporation is dimin- 
ished. 

Deep plowing in the spring, especially if the soil is heavy and if coarse material 
is turned under, would tend, unless prevented by early, heavy rains, to produce a 
deficiency of moisture for shallow-rooted plants and for deep-rooted plants during 
the early part of the season, by partially cutting off the water supply at a depth 
below the roots. 

Shallow plowing or surface stirring would tend to diminish surface evaporation, 
and at the same time allow capillary action to lift water from below to the roots of 
young and shallow-rooted plants. 

Fall plowing and early spring treatment with tools like the disc harrow would 
tend to draw the water to the surface with the minerals held in solution, and thus 
concentrate the fertility at the surface for later use, thus preventing so much being 
lost by underdrainage. 
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The more recent worlv of this investigator on the influence of deep 
and shallow cultivation on the water content of the soil indicates 
that — 

(1) -Thorough -cultivation greatly diminishes surface evaporation from the soil. 

(2) Thorough cultivation keeps the soil below the surface cooler, and this mated - 
ally strengthens the capillary power so that less water percolates downward out of 
the reach of root action* _ 

(3) The capillary force being stronger the soil moisture is moved upward faster 
and through longer distances as the roots of growing crops consume it. and thus 
more w r ater becomes available. 

The question of the amount of water required to produce a pound of 
dry substance in various farm crops ? both under natural and artificial 
condition s, has also been studied by King during a number of years. 
The results obtained ^ point very strongly toward the conclusion that 
we rarely have water enough in our soils under natural conditions to 
realize even approximate possible returns from our land, and that were 
we prepared to irrigate almost any of our crops at such times as there 
is a deficiency of water in the soil, very much larger average yields 
would be secured." 

POTATO SCAB. 

The independent and simultaneous investigations of Eoland Thaxter, 
of the Connecticut State Station, and L. H, Bolley, of the North Dakota 
Station; on the cause of potato scab and the treatment for its preven- 
tion, gave very important results as indicated in the following summary. 

The well-known condition of potatoes designated as scabbed is 
caused by the tuber forming a more or less regular layer of cork cells 
to protect itself against the irritating influence of a fungus parasite. 
The scab fungus, known scientifically as Oospora scabies, enters the 
growing tuber in the form of minute filaments or threads, surrounding, 
penetrating, and filling the outer cells of the potato, especially the 
newer growth, usually killing them. The underlying cells,, in order to 
protect themselves against the irritating presence of the fungus., form, 
thick cork-like cells in several layers. By the growth, of the tuber and 
constant attack of the parasite this layer becomes cracked, rough, and 
irregular. The fungus seems to flourish, best in a rather heavy soil 
containing a considerable quantity of organic matter, and it has been 
repeatedly demonstrated that it can remain in the soil for several 
years, living on the decaying organic matter, yet capable at any time 
of attacking a crop of potatoes, beets, and possibly other root crops. 
; The fungus first appears on the tubers as a peculiar, delicate, grayish 
mold, which is especially abundant on the newer growth. It spreads 
rapidly and will soon infest the whole hill. 

Eecent experiments tend to show that the fungus will grow most 
rapidly and abundantly in a neutral or slightly alkaline soil. Such 
conditions are found where lime, ashes, or stable manure is added to 
the soil. The lime and ashes supply directly the alkaline conditions, 
and the stable manure, through the formation of ammonia and various 
carbonates, has the same effect. In this way may be explained the 
fact, often observed, that adding lime or ashes to the soil increases 
the scab. Experiments conducted at the Ehode Island Station on soil 
known to be acid in its reaction, fully demonstrated that while the 
addition of lime, ashes, or stable manure increased the total yield, it 
increased the amount of scab in a still greater ratio. 

The loss caused by the scab fungus is very difficult to estimate, as it 
seldom renders the whole crop ^ unmarketable. Estimates have been 
given for North Dakota, Michigan, New York, and other States, show- 
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mg that from 20 to 60 per cent of the crop is affected to some degree, 
and the actual loss is placed at from 3 to 20per cent of the entire crop. 

The disease may be spread in various ways. Planting of scabby seed 
or in infested soil will give a scabbed crop. Stable m anure containing 
the - droppings from animals fed on the refuse of potatoes, beets, or 
other root crops is liable to be a source of infection, as it has been well 
established tliat the fungus will pass unimpaired through the alimen- 
tary canal of animals. To remove this source of infection all potatoes 
and roots fed to stock should first be thoroughly and properly cooked. 
Surface water should not be permitted to drain from iufected soil to 
that free from the scab , and attention should be paid to cleaning 
plows and all cultivating apparatus when passing from one field to 
another. By observing these precautions not only will a clean crop be 
assured but the soil will not become infested. If clean seed be planted 
in clean soil a clean crop will be secured. It has been learned that by 
the use of the proper chemicals even scabby seed may be rendered 
nearly powerless to spread the disease. Different methods of treatment 
have been suggested, but perhaps the best in respect to efficiency, 
cheapness, and convenience is that of treating the seed potatoes before 
planting with a solution of corrosive sublimate (mercuric chloride). 

The method of treatment consists in soaking the seed for one and a 
half hours in a solution of 2^ ounces of corrosive sublimate in 15 gal- 
lons of water. If the potatoes are dirty they should be washed before 
being placed in the solution of the fungicide. After the soaking the 
potatoes should be spread so as to dry quickly. The treatment may 
be performed at any convenient time, and the potatoes may be cut 
either before or after treatment. The action of this chemical is suffi- 
cient to destroy the fungus, but if used as recommended will not injure 
the growth of the potato. Enough of the chemical to treat 30 to 10 
-bushels need not cost more than 50 to 75 cents. It is a very powerful 
poison and should be handled with care, none of it being taken into 
the stomach. It is very corrosive to metals and should never be kept 
in metallic vessels. A cheap and good way of procedure is as follows: 
Dissolve the corrosive sublimate in 2 gallons of hot water. Pour the 
solution into an open-headed barrel or hogshead and add 13 gallons of 
water. Place the potatoes in a loosely woven sack— a coffee sack is 
very good for this purpose— and dip the whole into the solution, allowing 
it to remain for an hour and a half. The solution should be stirred from 
time to time to keep it well mixed. 

If seed potatoes are treated as above and then planted in soil free 
from the scab, and if no manure from stock fed on scabby potatoes is 
used, a clean crop may be expected. But if the soil is contaminated no 
kind of treatment will be of any considerable benefit. How long the 
fungus can remain in the soil is not known, nor is there any definite 
means for ridding the soil of it. Probably a rotation of crops will 
finally starve it out. Grasses, corn, and wheat are probably not 
affected by this fungus and should be used in the rotation, but not 
beets or other root crops. 

The potatoes should be dug as they mature and stored in a dry place. 
This will prevent further development of the scab fungus if it should 
be present, and thus reduce the loss due to this cause. 

BEAN ANTHRACNOSE. 

This disease, to which beans are very susceptible, has been the sub- 
ject of investigation at several of the experiment stations, notably the 
Sew Jersey and Sew York Stations. It is caused by the fungus Golle< 
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toirkhum lindemuthiammi. y InKew York it is estimated that at least 
5 per cent.. of the growing plants are destroyed every year, and the 
total loss is still greater, due to the inferior crop produced by the 
diseased plants. 

The clis ea.se seems to affect all parts of the plant. If diseased seed 
is planted, the infection may be often found upon the first leaves 
(cotyledons) as soon as they push through the ground , or it may appear 
upon the young stalk where it often eats its way through the stem, 
destroying the. young plant, In this way often 25 to 50 per cent of the 
young seedlings and germinating seed may be destroyed. 

Upon the plants surviving the-- first ••attack, the disease continues its 
depredations on the stems and foliage, spotting and pitting them, often 
causing a serious dropping of leaves and -leaflets. Upon the leaves 
the fungus seems most 'frequently to attack the veins, which turn 
black, especially on the under side of the leaf.- Once established upon 
the leaf, it may appear between the veins, forming narrow, irregular, 
elongated dark spots that soon break away, leaving irregular cracks in 
the leaf, When the foliage is injured to any considerable extent by 
this disease the yield of bea ns is materially reduced. 

Upon the pods the presence of the disease maybe known by the 
appearance of. black or brown pits with red borders. At first these 
spots are circular in outline, becoming enlarged and irregular through 
the coalescence of several spots. When along the edge of the pod, the 
disease may be seen as narrow strips of dark color. Soon after the 
formation of a spot, there appear in its central portion pink spots, 
which consist of spore masses, pushed out by the fungus for its spread 
to other hosts. Its attacks upon the pods prevent them from filling 
perfectly, if they fill at all. The disease may spread in the market, 
where it may suddenly appear upon snap beans and spreading to 
others ruin them before they reach the consumer* 

Upon the seed the presence of the disease is indicated by the pro- 
duction of pits, specks, wrinkles or blisters, and diseoiorations of vari- 
ous kinds. It has been repeatedly demonstrated that such seed as has 
just been described can carry the spores of disease over from one season 
to another. 

In seeking to prevent this disease the first precaution is to see that 
the -seed is not affected when planted. If a comparatively small amount 
of seed is to be planted, the careful selection of the beans by rejecting 
ail discolored, cracked, wrinkled, or other wise unsound seed will fully 
repay its cost. If no infected seed was planted, loss from anthracnose 
would be unknown. As an additional precaution, or where large quan- 
tities of seed make the careful inspection impracticable, the seed may 
be treated in such manner as to destroy the fungus secreted within or 
upon it. '.-Soaking the seed for an hour in a solution of strong ammo- 
niacal carbonate of copper, composed of 3 ounces of carbonate of cop- 
per, 1 quart ammonia, and ^ gallons water, has given good results. 
Treating the seed for fifteen minutes with hot water at 120° F., or five 
minutes at 130° P., will give a crop containing a greatly reduced percent- 
age of diseased pods, although the germinative ability of the seed is 
sometimes lowered by the treatment. Whenever treated seed is used, 
a ".sufficient- quantity should be planted to make up for any injured 
by the treatment. 

The most effectual treatment consists in spraying the diseased plants 
with Bordeaux mixture made by the following formula: Copper sul- 
phate (blue vitriol) 2 pounds, freshly slaked lime lg~ pounds, water 30 
gallons, to which is added enough soap to make a good suds, enabling 
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it to spread over the foliage to a greater degree. If the- soap is not used, 
only about 22 "gallons of --water should be taken. In spraying, a good 
nozzle is needed, that the solution may be well distributed. The mix- 
ture must be kept well stirred, as it settles very rapidly. This solution 
does not kill the fungus in diseased plants, but prevents its spreading 
to those not affected* 

The time of spraying and number of applications can not be definitely 
prescribed, as various conditions must be considered. The first applica- 
tion should be given as soon as the plants are well through the ground 
and their .first leaves spread, care being taken to cover every part of the 
-plant. A second spraying should follow in a week or ten days, with a 
third or fourth as may be required by the symptoms as already given, 
If rainy weather follows a spraying, another should be given as soon as 
possible to take the place of that which may have been washed away. 
Field beans usually require but three sprayings, while perhaps four 
should be given snap or string beans. Numerous experiments made 
with Bordeaux mixture at the New York State Station gave increased 
yields, as to the number and weight of pods, of from 30 to 60 per cent 
in favor of spraying. The cost of the chemicals is small and the appli- 
cation is the chief item of expense. ..No danger need be apprehended 
from the presence of the blue vitriol upon the pods intended for snap 
beans, as the amount of the copper compound will be so small as to be 
entirely harmless. In applying the solution any sort of spraying pump 
may be used, the nozzle being the most 'important part of the apparatus, 
as a uniform spray must be thrown; 

CRIMSON CLOVER. 

This clover has been investigated and reported on by the California, 
Delaware, Maryland, New Jersey, North Carolina, and other stations. 

Crimson clover (also known as scarlet, German, or Italian clover) 
bears a resemblance to the common red clover, from which it is easily 
distinguished'- by,' the" greater length of its flower spike, which is from 

to 2 inches long ; by the bright crimson color of its flowers ; and by 
differences in the shape and marking of the leaflets. Crimson clover 
is an annual plant growing to about the same height as red clover. 
Though not generally grown far north, it attained a height of 26 inches 
at the Maine Station when sown in the spring. It has, under certain 
conditions, some advantages' over red clover, in that it flourishes on 
relatively poor soils. It grows during the late winter and spring and 
blooms so early in the spring as to allow other crops to occupy the land- 
in the same year. At the California Station crimson clover was suc- 
cessfully grown in temperatures which checked the growth of alfalfa. 
In the South it ' is grown on noncalcareous, sandy, : or clay soils. It 
affords early spring pasture and a good quality of hay, and has 
much value as a green manure for light soils. Good silage has been 
made from crimson clover. This plant is largely used in Delaware as 
a green manure for orchards, and has been found valuable in protect- 
ing and keeping dean apples blown off' by wind. The Maryland Sta- 
tion recommends crimson clover as suitable for supplying green food 
for poultry in winter, and the Delaware Station commends it as a food 
for bees. 

As ; sMf .-Analyses made at the New Jersey Station give 
to crimson clover hay a high feeding value, and experiments at the 
North Carolina Station show a higher rate of digestibility for the pro- 
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tein and- carbohydrates of crimson clover than for the same constituents 
of red clover hay. A ton of crimson dover hay contained the following 
amounts of digestible nutrients : 19 pounds of fat, 2404 pounds of fiber, 
185 pounds of protein, and 525-6 pounds of carbohydrates, A ton of 
crimson clover hay contained 55-4 pounds more of digestible protein, 
and about the same qiiantity of the other food ingredients as there 
was in a ton of red clover hay, The richness of the crimson clover hay 
in p>rotein especially fits it for feeding in connection with such poorly 
balanced foods as straw, cotton-seed hulls, and corn stover. 

As a green manure. — For green manuring the value of crimson clover 
is high. Analyses made at the Hew Jersey Station gave 2,350 pounds 
per acre as the amount of organic vegetable matter contained in the 
plants antl roots of crimson clover where the crop amounted to 5 tons 
of green clover x>er acre. This green manuring afforded 61*5 pounds 
of nitrogen, 12-6 pounds of phosphoric acid, and 52-8 pounds of potash 
per acre, or as much organic matter, nitrogen, and potash as is supplied 
by 7-5 tons of average stable manure. 

A crop of crimson clover turned under has been found to be an 
excellent substitute for nitrate of soda in growing sweet potatoes in 
Delaware. Orchards on thin soils may be benefited by plowing under 
crimson clover for several years in succession. It is stated that the 
plants when turned under decay more Tepidly in the soil than red 
clover, leaving the land in good condition for future crops. 

Culture. — In Delaware crimson clover is sown the latter part of July 
or during August. In the South seed may be sown from August to the 
middle of September, or even later in extreme southern latitudes. It 
is important that considerable, growth should be made before winter. 
On the other hand^ to obtain a good stand one must wait for a suitable 
season. Crimson clover should not be sown in the fall with a crop of 
winter grain. The quantity of seed varies from 10 to 15 pounds per : 
acre sown broadcast. It is not necessary to prepare the land especially 
for the clover crop, but the seeds may be sown in fields of cotton, corn, 
or vegetables immediately after the last cultivation and without cover- 
ing. If clover is the only crop a little brushing or rolling is in order. 
On stubble land a catch may be secured by harrowing deeply and then 
sowing the seed and roiling or harrowing lightly. The seed may also 
be sown among the vines of the cowpea crop. The clover begins to 
grow as the peas die, and these two renovating crops supply a very 
large amount of organic matter to the soil. Failure to secure a stand 
of crimson clover is frequent, due sometimes to the seed and sometimes 
to the season. The newly germinated plants are easily killed by a 
scorching sun. 

In Delaware crimson clover may be cut for hay or for silage early in 
May. In the South it blooms in April. A yield of from 1 to 2 tons 
of hay per acre may be secured from very thin land, The hay is taken 
off in time to allow the use of the field for other summer crops ? such 
as cotton, corn, or vegetables. In Delaware some farmers when plow- 
ing under the green crop in orchards so turn the furrows as to leave 
the heaxls of clover above ground. These heads bear seed, and thus 
afford a stand next year. In cutting for hay in orchards other farm- 
ers leave strips of uncut clover along the rows of trees, from which 
the seed is scattered for the next year's crop. 

In brief, crimson clover has proved a valuable plant for green manur- 
ing, for hay, and for other purposes on light soils in Delaware, Xew 
J ersey. the Southern States, California, and elsewhere. 
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SOJA BEANS. 

These beans arc also known as soya and soy beans. Two distinct 
species have been called by these names. The small bean (Phaseohis 
radiaMs) is largely used in Jai>anese confections, but is of no special 
value as a forage plant. 

The large bean ( Soja Mspida ov Glycine Mspida)i& the true soj a bean, 
and has been found by the stations in a number of States to be a valua- 
ble forage plant. In Japan this bean is largely used as food for man 
and animals. 

The soj a bean is an annual-leguminous plant, resembling the bunch 
or upright varieties of cowpeas. The growth is erect and from 3 to 4J 
feet high. The short pods are borne thickly on the stocky, bushy plant. 
Steles^ leaves, and pods are densely covered with short hairs. 

The soja bean can not be said to be a new plant in the United States 
but was introduced from Japan before the organization of the experi- 
ment stations in 1888. However, the varieties first introduced were 
too late in maturing for localities in which early autumn frosts occur. 
The Massachusetts State Station and the Kansas Station introduced 
from Japan early varieties of soj a beans. Repeated experiments at 
these stations indicated that these matured in Massachusetts with the 
same certainty as the common varieties of corn, and that they ripened 
in Kansas in any season. The varieties which experiments have shown 
to be; early enough for Kansas are Eda mane, Yellow Soy, Yam a gat a 
Cha-daidzu, and Kiyusuke Daidzu. In Kansas soja beans have shown 
con siderable ability to resist drought. 

The seed should be planted only after the ground is warm in the 
spring. In Kansas the latter part of is the preferred season. The 
beans, at the rate of 5 to 10 per foot, are planted in drills from 2\ to 3 
feet apart. The cultivation is similar to that given the bunch varieties 
of the cowpea and should not occur while the leaves are wet with dew 
or rain. The vines are cut when the beans begin to ripen, cured in 
small, high piles, and threshed when dry. 

At the South Carolina Station the yield of beans was from 10 to 15 
busk els per acre. At the Georgia Station soja beans yielded 1,307 
pounds of beans per acre, while the yield of cowpeas on an adjacent 
plat was only 840 pounds. The weight of dry forage from the former 
was also greater than that of the hay from cowpeas. At the Massa- 
chusetts / Hatch Station the variety Medium Early White soja bean 
yielded at the rate of 35 bushels per acre. The variety Black Medium 
made a ranker growth of vine than most of the other sorts. At the 
Massachusetts State Station soja beans yielded 5,949 pounds of dry 
mattter per acre. The red varieties . have been found superior to the 
white in productiveness and in beauty of appearance. 

At the Georgia Station soja-bean forage was relished by stock and 
was more easily cured than cowpea vines. The yield of soja-bean for- 
age, exclusive of beans, was at the rate of 2,940 pounds of dry matter 
per acre, containing 88-2 pounds of crude fat, 438-06 pounds of crude 
protein, 730-29 pounds of fiber, lp.43^36--pouMs'of nitrogen-free- extract, 
and 180-39 pounds of ash. Analysis showed the beans to be much 
richer than cowpeas in protein and fat but poorer in stnrchy matters. 
One hundred pounds of air-dry beans contained 20-48 pounds of crude 
fat, 35-24 pounds of crude protein, and 25-S6 pounds of nitrogen-free 
extract. The nutritive ratio is very narrow. This very high percentage 
of fat and protein makes soja beans a suitable substitute for cotton-seed 
meal and linseed meal and other concentrated and costly feeding stuffs 
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which dairymen often find it necessary to purchase, Soja-bean meal 
without any ad mixture was relished by milk cows at the Massachu- 
setts Hatch Station 

The soja-bean plant has been advantageously used for hay ? for soil- 
ing, and for silage, and is believed to have, in common with most culti- 
vated leguminous plants, the power of obtaining some of its nitrogen 
from the aiiy and hence of acting as a soil renovator. 



MELXLOTTJS, 

Melilotus ' {Melilotus alba) is also known as Bokhara clover, sweet 
clover, and large white clover. In the -'appearance of its leaves there 
is a general" resemblance to the clovers. It grows much taller (3 to 8 
feet) arid bears -a number of small white flowers on a spike-like raceme. 
It is a biennial, but will reseed itself indefinitely. 

Uses.— Melilotus is valuable both; for pasturage and for hay. At first 
animals refuse to eat it, but later relish it. I-t makes an early spring 
growth and remains green late in the fall, 

On the lime lands of the South, for early and late pasturage and for 
restoring the fertility of exhausted fields, it is equal or superior to any 
of the clovers. When cut early it is a valuable hay crop, but in this 
respect is surpassed by lespedeza and red clover, Though melilotus 
grows on lime soils North and South, it has been appreciated chiefly in 
the South, In some States farther north it is considered a weed. As 
a renovating crop it merits trial on calcareous soils in every latitude. 
Melilotus has also some value as a bee plant. 

Soils,— Melilotus thrives on calcareous soils, making some- growth 
even on the bare rotten limestone where no other plant could subsist. 
On the black prairie soils of the South and on yellow loam and white 
lime soils it has a high value as a renovating crop. The black prairie 
soils, most of which do not respond to commercial fertilizers, are easily 
improved by seeding to melilotus. The decay of the large roots not 
only supplies plant food, but by leaving numerous small holes in the 
soil aids in the drainage. 

The most favorable reports come fro in the Mississippi and Alabama 
Oanebrake Stations, where the land is highly calcareous. At the 
Mississippi Station it thrives best on soil richest in lime, where the 
rotten limestone is near the surface, making less thrifty growth on clay 
hills and rich bottoms. 

Culture,— February and March are the best months for sowing. From 
2 to 4 pecks of seed per aero should be sown broadcast. A smaller 
amount of seed will give a smaller crop the first year, but will suffice if 
the plant is allowed to reseed itself, Sow the seed on well prepared land 
and the rains will cover it ; or, if the land is not in good condition, har- 
row after sowing. Melilotus may be sown with oats in February, or 
the seed may be scattered over a field of fall-sown oats. 

Harvesting, —During the first season, one or two cuttings may be 
made; during the second season two or three. If the land is to remain 
in melilotus more than two years, only two cuttings are made the second 
season, after which there is usually sufficient seed formed to insure a 
stand. It is important that melilotus be cut before the stalks become 
coarse and woody. From 15 to 20 inches is the best height. The first 
cutting of the second season is secured about May 1. Melilotus pro- 
duces a heavy growth of hay, which, though excellent for home use, is 
not as salable as lespedeza hay. 

Melilotus must be cured with care, as too much sun causes shedding 
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of the leaves, At the Massachusetts State Station it produced at one 
cutting' 3,090 pounds of hay per acre the first season. Its yield is much 
heavier the second season. ■ 

At the Pennsylvania Station the yield of dry matter on the best por- 
tion of the experiment plat was at the rate of 4,499 pounds per acre, 
containing when cut before bloom, August 2, 2,2(35 pounds of nitrogen- 
tree extract and 521 pounds of crude protein per acre. The steins of 
the plant became woody very rapidly during their development and 
cattle refused to eat any very considerable quantity of them when fed 
alone. At the Utah Station in eliiotus made a very large yield, and the 
plant seemed Especially adapted -to the climatic conditions of Utah : but 
as the crop was not cut until 55 inches high it was not suitable for feed- 
ing. 

Rot ation.—Corn,, cotton, and oats all succeed well on a field that has 
been in meliiotus two years. Such a rotation sometimes increases the 
corn crop from 10 or 15 to 25 or 30 bushels per acre and upwards. 
When it is desired to keep the land in meliiotus more than two years, 
seeds must be allowed to form, and these must be left as they fall, or 
the land may be harrowed. 

At Columbus, Ohio, a piece of land which in July, 1888, had been 
sown in meliiotus and on which this plant was allowed to grow up and 
fall down, reseeding the ground, was seeded to wheat in the fall of 
1891. A similar adjoining plat which had meanwhile been in cultiva- 
tion was used as a check. The yield of wheat after meliiotus was 26-9 
bushels per acre 5 on the check plat the yield was 18*6 bushels, showing 
a difference of 8-3 bushels per acre in favor of the plat on which 
meliiotus had been grown. In commenting on this the director of the 
Ohio Station states that although meliiotus is a weed in that State it 
can be easily controlled. 

VETCHES. 

Vetch is the name properly used to designate leguminous fodder 
plants of the genus Vicia, but the term is also applied to kindred plants 
of other genera. Vetches are tender twining plants, resembling a 
small pea. It is best to sow the seed with small grain, so that the 
latter may serve as a support for the slender vines. The seed may 
be sown broadcast or in drills. Vetches are rich in protein and hence 
rank high in feeding value. Since they belong to the class of plants of 
which many species are known to acquire a part of their nitrogen from 
the atmosphere, vetches are also esteemed as soil renovators. More- 
over, experiments in Europe have shown that a winter-growing plant 
utilizes the valuable nitrates which, on a bare soil, would be washed 
out by winter rains and wasted. Hairy vetch ( Vicia villosa), which is 
a winter- growing plant, seems well adapted to this use, Hairy vetch 
and common or spring vetch (Vicia sativa) y &ve the most important 
kinds tested by the American experiment stations. 

Spring vetch,-— The spring vetch begins to grow late in winter or 
early in the spring. At the Nebraska Station this species sown April 
25 blossomed June 27. It grew about as large as red clover, with 
which it compared very favorably as a forage plant. It remained green 
late in the autumn. 

At the Connecticut Storrs Station 2 bushels of vetch seed with 1 
bushel of oats per acre sown broadcast gave a yield of 8 '6 tons of 
green forage. At the Massachusetts State Station spring vetch proved 
to be one of the earliest annual legumes j in Oregon it produced a 
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large amount of forage which was relished by stock. At Grayling, 
Michigan, the young plants were easily killed by frost. 

Hairy vetch— The hairy, or K-ussian, vetch, is, as its name indicates, 
a densely hairy plant. In Europe this species has proven especially 
valuable on account of its hardiness and its ability to yield a large 
amount of forage on sandy soil. It proves resistant to cold and to 
drought in central and northern France, where it is sown the latter 
part of August, and yields two cuttings the next spring. The director 
of the Seed Control Station of the Agricultural Institute of France 
recommends it for all soils except those which are calcareous or very 
wet. At the Nebraska Station hairy vetch made a good growth and 
proved hardy under heat, cold, and drought. 

In Mississippi hairy vetch sown early in the fall makes a dense 
growth by February and continues to grow until hot weather. It bears 
grazing well and is relished by stock. For the Gulf States this is 
considered the most valuable species. 

On clay soil at the Pennsylvania Station the seed was drilled May 
20 and the plants bloomed until frost. The yield was 14,520 pounds of 
fresh, or 4,877 pounds of .'dry matter per acre, containing 2,122 pounds 
of nitrogen- free extract, 508 pounds of protein, 125 pounds of fat, 1,262 
pounds of fiber, and 507 pounds of ash. In this experiment vetch 
yielded about the same amount of protein per acre as red clover and 
much more starch and woody matter. "Our experience here seems to 
indicate that if the vetch were sown with a stiff-strawed crop, such as 
oats, which would prevent it from trailing upon the gxound, it might 
be profitably iised as a soiling crop in the interval between the blos- 
soming of red clover and the time when soiling corn has reached a 
development great enough to warrant its being fed." 

FLAT PEA, OR LATHYRUS SYLVESTRIS. 

This perennial leguminous plant iu its wild state contained large 
percentages of gentianin and tannin, which were injurious to stock, 
It is claimed that by careful cultivation in Europe this dangerous 
quality has been totally eliminated. This forage plant has attracted 
much attention in Europe, and in recent years has been brought to 
notice in the United States. The claim is made that it thrives on 
drifting sands, that it occupies the land without reseeding for as long a 
time as fifty years, and that it yields a large amount of very nutritious 
forage. 

At several of the American stations the flat pea is now under inves- 
tigation, and preliminary reports have been made by the Michigan, 
Virginia, California, Louisiana, and other stations. The fact that 
the plant requires several years' growth to give the best results pre- 
vents at this time a statement of its true worth for this country. In 
the coast region of California it grew vigorously throughout the dry 
season. In Louisiana, at last accounts, it was growing moderately 
w ell. At the Michigan station it was unhurt by the cold of winter, 
and .pi ants transplanted when one year old to a sandy soil gave a 
yield at the rate of 10,460 pounds of green forage per acre. This forage 
was readily eaten by cattle in Michigan, but at Ottawa, Canada, cattle 
and horses refused to eat flat pea forage. 

Analyses of plants grown in Virginia and cut when the ripe pods 
were on the vines showed in every 100 pounds of dry matter 18*75 
pounds of crude protein, 35*71 pounds of nitrogen-free extract, 34*9 
pounds of fiber, 3*72 pounds of fat, and 6-92 pounds of ash. 
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The 'Virginia Station called attention not only to the advantages 
claimed for Lailiymis sylvestriSj but to the admitted disadvantages, 
which are tlie difficulty of eradication, the length of preparatory 
growth, and slowness in germinating. 

It would be well for farmers who are interested in the flat pea to 
await further reports from the stations now experimenting with this 
plant before arranging to grow any large area. 

FERTILIZER EXPERIMENTS ON TOMATOES. 

In a number of States the tomato has become an important crop. 
According to a recent estimate there were canned in the United States 
in 1892, 3,223,165 cases of tomatoes, each case containing two dozen 
cans. In the State of New Jersey alone the estimated area of toma- 
toes grown in 1889 for canning and for the general market was 17,000 
acres, worth more than $1,000,000. The value of the tomato crop in 
Virginia in 1880 was estimated at $1,000,000. 

To aid this important industry the experiment stations in a number 
of States have made experiments with a view to increasing the yield 
of tomatoes and augmenting the profits of the tomato-grower. These 
invcstigatkms have embraced studies of injurious insects and of 
diseases, and tests of methods of transplanting, culture, training, and 
manuring. 

Tlie effect of fertilizers on tomatoes has been investigated by the 
Delaware, Georgia, Maryland, New Jersey, New York (Cornell), Ten- 
nessee, Virginia, and other stations. Most of these tests indicate that 
nitrate of soda is a fertilizer especially suited to the tomato. 

At the Maryland Station, while nitrate of soda increased the crop of 
tomatoes the use of dried blood was not profitable. Mtrogen, in the 
form of nitrate of soda, proved the best single fertilizing. element ; pot- 
ash, in the form of muriate, standing next in value. 

In New Jersey in 1889 the use of 80 pounds per acre of nitrate of 
soda in one application and of 100 pounds in two applications increased, 
the yield without delaying the maturity of the tomatoes; 100 pounds 
per acre in one application also increased the yield, but at the expense 
of maturity. The yields of tomatoes on different plats were increased 
by 35 to 60 per cent from the use of . nitrate of soda. In every case 
there was a large profit from its use, ranging from $17 to 133 per acre. 
In these experiments it was also noticed that the use of nitrate of soda 
and of barnyard manure resulted in a more solid tomato with less seeds 
than when potassic or phosphatic fertilizers, or no manure was used. 

In ! 8 0, in a peculiarly unfavorable season, nitrate of soda on one 
farm did not increase the yield over the unfertilized plat; one and two 
applications gave practically identical results. However, on the farm 
used for the experiments of 1889 nitrate of soda in 1890 was the most 
effective fertilizer tested. 

In 1891 on a fertile sandy loam soil the best results were from the 
use of nitrate of soda alone. On another farm, on a light clay loam, 
which had received little manure in previous years, nitrate of soda alone 
was not profitable. 

The average results secured in experiments during three years seemed 
to warrant the conclusion that with good cultivation and previous lib- 
eral manuring the application of 100 pounds per acre of nitrate of soda 
alone would be uniformly more profitable in New Jersey for early toma- 
toes than combinations of minerals, barnyard manure, or a complete 
fertilizer. r - 
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On tlie other hand, in Delaware nitrate of soda was unprofitable as a 
fertilizer for tomatoes, which, however, seemed attributable to the fact 
that on the experimental plats a sod of alfalfa and clover had been 
plowed under the previous year and had supplied a large amount of 
nitrogen to the .soil. 

In Virginia nitrate of soda alone did not increase the yield of toma- 
toes, but a combina tion of this material with mineral fertilizers applied 
soon after transplanting to the field increased the yield and improved 
the quality of the product. 

Experiments at the ISTew York Cornell Station indicated that nitrate 
of soda should not be used alone for tomatoes on poor soil, but should 
be combined with phosphatic and potassic fertilizers. However, on good 
soil nitrate of soda alone increased the yield. ^Tomatoes need a fer- 
tilizer which is ^q^^^^^ available early in the season. Fertilizers 
applied late, or which give up- their substance late in the season, give 
poor results, because they delay fruitfulness and the plant is overtaken 
by frost before it yields a satisfactory crop. This fact is no doubt the 
origin of the widespread notion that the tomato crop is injured by 
heavy manuring," Experiments, continued for several years at this 
station contradict the common notion that heavy manuring lessens the 
productiveness of the tomato, and the results indicate that good stable 
manure in abundance can be used profitably on tomatoes. 

In Georgia, on a poor soil, a complete fertilizer was required for 
tomatoes. Superphosphate increased the eariiness of the crop, a point 
of much importance with tomatoes grown for market. Very heavy 
applications of nitrogen, especially in the form of cotton-seed meal, pro- 
longed the time of bearing. 

In Tennessee liquid manure proved unprofitable on tomatoes. 

Experiments made at the Maryland Station emphasized the fact that 
it is not profitable to grow tomatoes on the same soil year after year, 
and- these experiments, with numerous others, indicate that liberal 
manuring is profitable for tomatoes. 

The fertilizing ingredients removed from the land by a croj> of 10 
tons of fresh tomatoes were determined by the Maryland station to be 
as follo ws : 3 L-9 pounds of nitrogen, 9*2 pounds of phosphoric acid, and 
53 s S pounds of potash, These quantities of nitrogen and of phosphoric 
acid are nearly the same as would be removed by 25 bushels of wheat, 
but the crop of tomatoes removed about six and a half times as much 
potash as would the crop of wheat. 

STATISTICS OF THE STATIONS. 

Agricultural experiment stations are now in operation under the act 
of Congress' of March 2, 1887, in all the States and Territories. Alaska 
is the only section of the United States which has no experiment sta- 
tion. The station in Montana was established during the past year, 
It is located at Bozeman as a department of the Montana College of 
Agriculture and Mechanic Arts. In each of the States of Alabama, 
Connecticut, Massachusetts^ Kew Jersey, and New York a separate 
station is maintained wholly or in part by State funds, and in Louisiana 
a station for sugar experiments is maintained mainly by funds contrib- 
uted by sugar planters. In several States substations have been 
established. Excluding the branch stations the total number of sta- 
tions in the United States is 55. Of these 40 receive the appropriation 
provided for in the act of Congress above mentioned. The total income 
of the stations during 1893 was $950,073/ of which $705,000 was 
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received from tlie National Government, the remainder coming from 
State governments, private -individuals, fees for analyses of fertilizers, 
sales of farm products, and other sources. In addition to this the 
Office of Experiment Stations has an appropriation of $25,000 for the 
current "fiscal year. The value of additions to equipment in 1893 is 
estimated as follows: Farm implements, 88,380; buildings, $59,578; 
libraries, 111,216; apparatus, $17,672 < live stock, $7,085.: miscellaneous, 
$29,927; total, $133,858, 

The stations employ 532 persons in the work of administration and 
inquiry. The number of officers engaged in the different lines of work 
is as follows: Directors, 70; chemists, 119; agriculturists, 54; horticul- 
turists, 62; farm foremen, 25; ■.dairymen, 7; botanists, 37; entomolo- 
gists, 42; veterinarians, 26; meteorologists, 13; biologists, 11; physi- 
cists, 4; geologists, 4; mycologists and bacteriologists, 5; irrigation 
engineers, 4; in charge of substations, 33; secretaries and treasurers, 
25; libmrians, 8; and clerks, 27, There are also 25 persons classified 
under the head of miscellaneous," including superintendents of gar- 
dens, grounds, and buildings, apiarists, herdsmen, etc. 

During 1893 the stations have published 48 annual reports and 298 bul- 
letins, Besides regular reports and bulletins a number of the stations 
issued press bulletins, which are widely reproduced in the agricultural 
and county papers. The mailing lists of the stations now aggregate 
about half a million names. Correspondence with farmers and calls 
upon station officers for public addresses at institutes and other meet- 
ings of farmers are constantly increasing. The station officers have 
contributed numerous articles on special topics to agricultural and 
scientific journals. They were also called upon to render important 
and laborious services in connection with the preparation of exhibits 
illustrating agricultural progress made by the different States at the 
World's Columbian Exposition. The prominent part assigned to station 
workers in connection with the great test of dairy breeds at the Expo- 
sition is a gratifying evidence of confidence in the stations on the part 
of great agricultural interests* 

A million dollars are now annually expended in the United States in 
experimental inquiries in agriculture. Three-quarters of this large sum 
comes from the national treasury. "While this is a much larger aggre- 
gate expenditure for this purpose than has ever been made by any 
other nation, it involves the use of only 30 cents for each $1,000 of our 
annual agricultural product in an attempt to improve the quality and 
quantity of that product. From this point of view the resources of 
our stations can not be deemed unreasonably large, especially when we 
consider the wide diversification of our agriculture even under present 
conditions and the great need for more rational and profitable methods 
of farming. On the other hand, the annual expenditure of so vast a 
sum from the national treasury can not be justified unless the institu- 
tions conducted under this gran show a keen appreciation of their 
responsibility to make a wise and economical use of the funds intrusted 
to them by the people. 

In con siderin g the operations of the experiment stations it is impor- 
tant to have a clear understanding of their relations to the system of 
industrial education of which they constitute an important branch, and 
to the Government of the United States from which they derive most 
of their financial support. 

By an act approved July 2, 1862, Congress gave to each State 30,000 
acres of public land for each Senator and Eepresentative for the endow- 
ment of colleges, u where the leading object shall be, without excluding 
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other scientific and classical studies, and in eluding military tactics, to 
teach such branches of learning as are related to agriculture and the 
mechanic arts, in such manner as the. legislatures of the States may 
respectively prescribe, in order to promote the liberal and practical edu- 
cation of the industrial classes in the several pursuits and professions 
in life." 

. The moneys derived from the sale of the land must be invested so as 
4 "to constitute a perpetual fund " which, the State must keep < ' forever 
im diminished /' except that 10 per cent of the amount received by any 
State " may be expended for sites or experimental farms.' 7 portion 
of the fund nor the interest thereon can be spent for buildings. 

The institutions which are receiving the benefits of this act are so varied 
as to defy classificati on. Some are ^purely agricultural colleges, o thers 
are appropriately called colleges of agriculture and mechanic arts, others 
arc universities with departments of agriculture and mechanic arts, and 
a few do not differ materially from the colleges for general education 
in science and liberal arts. These institutions have provided free tuition 
to thousands of the sons and daughters of farmers, mechanics, and 
others belonging to the so-called " industrial classes." As the demand 
for technical education in agriculture and the mechanic arts has increased 
they have added to their facilities for instruction in these lines. In 
quite a number of these institutions provision has been made for tech- 
nical instruction, especially in agriculture, ahead of the demand, and 
the great problem still before these colleges is how to. get students in 
agriculture and other industrial courses. While the grade of instruction 
ottered is quite varied in the different institutions, it must be remembered 
that the act of Congress under which their industrial courses are con- 
ducted requires them to be "colleges " which shall promote liberal as 
well as practical education* 

In 1890 Congress again came to the aid of these institutions by x>assing 
an act that provides tor an annual appropriation out of money arising 
from the sale of i>ublic lands. This appropriation was fixed at $15,000 
for each State and Territory for the year ending June 30, 1890, with 
an annual increase of $1,000 a year for ten years, after which the 
yearly stipend will be $25,000, This money shall "be applied only to 
instruction in agriculture, the mechanic arts, the English language, 
and the various branches of mathematical, physical, natural, and eco- 
nomic science, .with.- special reference to their applications in the indus- 
tries of life, and to the facilities for such instruction," 

The Secretary of the Interior is 6 charged with the proper adminis- 
tration of this law," with power to withhold appropriations subject to 
an appeal to Congress. The presidents and treasurers of the colleges 
are required to make annual reports to the Secretaries of Agriculture 
and the Interior. 

Meanwhile, in 1887, Congress had passed an act for the establishment 
■ of agricultural experiment stations. By this act $15,000 per annum is 
u appropriated to each State 7? and Territory "put of any money in the 
Treasury proceeding from the sales of public lands," " for the purpose 
of paying the necessary expenses of conducting investigations and 
experiments and printing and distributing the results," The stations, 
with a few exceptions defined in the act, are required to be departments 
of the colleges established under the land grant act of 1862. 

a The grants of money authorized by this act are made subject to the 
legislative assent of the several States and Territories," and 1 are to be 
paid quarterly " to the treasurer or other officer duly appointed by the 
governing boards of said colleges to receive the same." " Whenever it 
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shall appear ..to the Secretary of the Treasury from the annual state- 
ment of receipts and expenditures of any of said stations that a portion 
of the preceding annual appropriation remains unexpended, such amount 
shall be deducted from the next succeeding annual appropriation to such 
station." It is the duty of each station to make annually to the gov- 
ernor of the State or Territory and to the Secretaries of Agriculture 
and the Treasury "a full and detailed report of its operations, includ- 
ing a statement of receipts and expenditures.'' 

It will l>e observed that the stations are entirely under the direction 
of the governing boards of the colleges, and that no provision is made 
for an accounting to the governments of the States or the United 
States except in so far as this may be provided for in the States by the 
statutes under which the colleges are conducted or be required by the 
Treasury of the United States to determine whether there is an unex- 
pended balance of the annual appropriation to the stations. 

The relations of the land-grant colleges and agricultural experiment 
stations to the U, S. Department of Agriculture are very generally 
misunderstood. The act of 1862, by which the colleges were estab- 
lished, makes no mention of this Department, which was created the 
same year. The act of 1800 for the further endowment of these colleges 
requires that the annual reports of the presidents and treasurers of 
those institutions shall be made to the Secretary of Agriculture, but 
he is not authorized to take any part in the enforcement of the act. 

The act of 1887 establishing the stations provides for annual reports 
to the Secretary of Agriculture, but he is not authorized to exercise 
any control over the operations or expenditures of the stations. He is 
simply required to render the stations assistance, as indicated by the 
following Ian guage of the act: 

In order to secure as far as practicable uniformity of methods and results in the 
work of said stations, it shall be the duty of the U. S. Commissioner of Agriculture 
to furnish forms, as far as practicable, foT the tabulation of results of investigation 
or experiments; to indicate, from time to time, such lines of inquiry as to him shall 
seem most important ; and, in general, -to furnish such advice and assistance as will 
best promote the purposes of this act. " • 

Under this provision of the act the Office of Experiment Stations has 
been in operation since 1888. 

The experiment stations are therefore parts of independent State 
institutions, each doing its work according to the views of its own offi- 
cers regarding the requirements of the act of Congress. The IT. S. 
Department of Agriculture is working in its own way to i>romote the 
interests of the stations and give the results of their work to the people 
of the whole country, without authority to direct the operations of the 
stations or even to restrain them in case they waste or misapply public 
funds. 

The efficiency of the stations organized under the act of Congress of 
1887 has in general corresponded with that of the institutions with 
which they have been united, and the faithfulness with which they have 
worked has been in proportion to the intelligent interest taken in them 
by the leaders in agricultural progress in the communities where they 
are located. 

Undoubtedly the difficulties connected with such rapid expansion of 
experiment station work as has occurred in this country during the 
past five years were not fully appreciated when the act of Congress 
creating them was passed. The success of the stations established 
prior to" that act had been so marked and the necessity for researches 
for the benefit of agriculture seemed so urgent that it was hoped that 
the establishment of similar stations in all the States would be imine- 
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diately attended with beneficent results. Experience has shown that 
much preliminary work was needed in some parts of the country to give 
the people a just conception of the proper functions of experiment sta- 
tion s ? and that the supply of thoroughly trained workers for researches 
in "agricultural science is not even yet equal to the demand, 

■ As regards the advantages which the stations have brought to the 
farmers, the Director of this office is inclined to agree with those who 
hold that thus far their most important service has been educational. 
'.The station' bulletins are now regularly distributed to 500,000 persons 
who are either farmers or closely identified with the agricultural indus- 
try, Moreover, accounts of the station work are given and discussed 
in thousands of newspapers/ The l^ew York Cornell Station alone 
estimated sometime ago that each /one of its publications directly or 
indirectly reached more than half a million readers. Besides this, 
hundreds of public addresses are annually made by station officers 
before farmers' meetings/ and the results of station work are taught to 
thousands of students in the agricultural colleges. Even if the station 
bulletins recorded only facts well -known to scientists and advanced agri- 
culturists, the influence of such a far -reaching system of popular educa- 
tion in agriculture must be very great So vast a scheme of university 
extension has never been undertaken in any other line. 

The stations have also taught the farmer how to help himself. In a 
number of lines their work has shown that to be thoroughly successful 
the farmer must himself be an experimenter, and that the time will 
never come when rules can be formulated which will do away with the 
necessity for the exercise of intelligent judgment in the practice of 
agriculture. This has been notably brought out by the experiments in 
the use of fertilizers. Hundreds of farmers have already made experi- 
ments in cooperation with the stations and have thus learned something 
about proper methods of experimenting, and have given their neigh- 
bors valuable lessons on the way to apply the experience gained by 
scientific investigators to the peculiar condition of individual farms. 

But the stations have also found out some things which are new, and 
have performed services of great economic value. It is believed that a 
perusal of the Handbook of Experiment Station Work, above referred 
to, will amply justify this assertion. In the study of soils and ferti- 
lizers; in the tests of new varieties of cereals, forage plants, vegetables, 
.and; fruits.;' in researches on the composition and digestibility of feeding 
stuffs; in feeding experiments, especially with pigs and dairy cattle; 
in investigations in dairying, especially regarding means for testing 
milk and the methods of cheese-making; "'.in observations on plant dis- 
eases and injurious insects, and in experiments on the repression of 
these foes of the farmer, many useful results have been reached. 

In general it may be said that the stations are in better condition 
than ever before to do efficient" service for the improvement of our agri- 
culture. Experience has shown the need and value of experimental 
inquiries in the lines pursued by the stations, and the economic results 
have been sufficient to justify the continuance and development of 
these institutions under such conditions as will enable them to do their 
most useful work. 

THE COLLEGES HAVING COURSES IN AGRICULTURE. 

In the effort to meet the needs of different classes of farmers the 
institutions for agricultural education have found it desirable to estab- 
lish courses of study directly relating to special agricultural industries, 
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The dairy school connected with the College of Agriculture of the 
University of . Wisconsin has been very successful and is attracting 
much attention from educators and farmers. On request from this 
office, Prof, W. Av Henry, dean, of the College of Agriculture of the 
University of Wisconsin, has prepay report the following 

brief account of the origin, growth/ and present condition of the Wis- 
consin dairy school: 

THE WISCONSIN DAIRY SCHOOL. 



The Wisconsin dairy school, the first of its kind in America, grew 
out of the belief that we might be of direct and great help to the dairy 
interests of our Commonwealth. A study of the dairy instruction 
imparted in Denmark showed that the system there adopted was not 
suitable for W isconsin . There students are given the theory of dairy- 
ing at the school and the practice by placing them one or two in a fac- 
tory, where they serve an apprenticeship. While many of our facto- 
ries in Wisconsin were excellently managed, we felt that the student 
should have actual practice while: with, us in the manufacture of butter 
and cheese under skilled instructors. Such a system is very expensive, 
but no other -seemed to meet the situation. In the fall of 1889 we 
advertised that we would receive dairy students during the winter of 
1890, and made arrangements for a small class. Two students regis- 
tered in this course, and the venture was left in uncertainty at the close 
of the term. Imagine our surprise the next winter when some 70 appli- 
cations were received. Our accommodations were entirely too limited, 
and members of the legislature visiting the school promised us better 
facilities. The result was the Hiram Smith Hall, named in honor of 
Regent Hiram Smith, of the State University, w T ho had worked faith- 
fully in the upbuilding of Wisconsin's dairy interests and especially for 
this school. 

This building has a frontage of .95 "feet by 54 feet in depth, and is 3 
stories in height. In it is an office, a room with lockers where each 
student's work clothes are kept, bath rooms, a large creamery room f a 
cheese-making room, one for instruction in farm dairying, a lecture 
room, and large laboratory. It is planned to accommodate 100 stu- 
dents, beside those taking farm dairying. It cost, with equipment^ 
$40,<00. The building is heated by steam and the power furnished by 
a 25-horse-power engine. The creamery room is 30 by 48 feet in area, 
with walls of pressed brick and floor of figured tile. Six separators of 
of the latest pattern stand in line for study and practice. In front of 
these are the churns, butter- worker, etc. In the cheese room are eight 
steam-heated cheese vats of 300 pounds capacity, each with its own 
complete set of cheese-making apparatus. Ample ventilation is pro- 
vided by forcing air of the proper temperature to each of the rooms by 
a steam fan. 

Let us follow the students in their daily round of duties. Bight 
o'clock finds 100 students in their seats, each dressed in his snow- white 
working suit with white cap. At the close of the lecture, fifty minutes 
in length, one section of the class repairs to the laboratory for drill by 
a special instTuctor in milk testing. The second division meets in the 
creamery where the head instructor calls the roll and assigns to duties. 
Two additional instructors stand at the separators drilling the squads 
that meet there. The fourth instructor directs the students at the 
churn and butter- worker. The third division of the class is met in the 
m 93—29 
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cheese room by 3 ins tractors, who "watch closely, directing each opera- 
tion. 

The term lasts twelve weeks. During this time the student must 
pass some ten written examinations and several oral ones. He is 
watched and guided at every point and kept busy all day long. The 
student who has passed all examinations at the dairy school can 
become a candidate for a dairy certificate. To secure this he must work 
in a creamery or cheese factory not less than two full sessions of seven 
months each, duriog one of which he shall have entire charge of and 
be responsible for the cleanliness and success of the factory. He 
reports the operations of the factory monthly on a blank furnished by 
the dairy school. His factory is visited by an authorized inspector, 
and must be found in first-class condition. Filth is costing the dairy 
business of America millions of dollars annually ; no student of our 
dairy school can receive a certificate whose factory is not neat and tidy 
in all respects. If the applicant fulfills all the requirements a dairy 
certificate is issued. At this writing 33 dairy certificates have been 
granted, with a large number of candidates still working lor them. 
Some of our students are not adapted by nature to pursue dairy- 
ing as a business 3 the majority of them are succeeding admkably. In 
evidence of this, a large number of awards for butter and cheese 
have been secured by our students at the World's Columbian Exposi- 
tion. \ - - 

Thus far nothing has been said of our course in farm dairying. In 
the dairy school building is one large room devoted to instruction in 
this line. Here can be found all of the latest forms of hand separa- 
tors, apparatus for deep setting, -small churns, butter-workers, etc, A 
special instructor is required for this line, his aim being to turn out 
practical dairymen as required on the farm. These students spend 
much time in studying the problems of the feeding and breeding of 
dairy stock, and general farm management. 

In all there : are required eight lecturers, who give only a portion of 
their time to instruction in the dairy school, and nine teachers, who give 
their whole time to instruction in the laboratory and in cheese and but- 
ter making. Two tons and a quarter of milk are required daily for the 
use of the school. The expenses are, of course, very heavy, but the 
good accomplished is so great that all seem well satisfied. 

STATISTICS OF THE COLLEGES HAVING COURSES IN AGRICULTURE. 

Under the provisions of the acts of Congress of July 2, 1802, and 
August 30, 1890, colleges having courses in agriculture are in operation 
in all the States and Territories. In 14 States separate institutions are 
maintained for white and colored students. The total number of insti- 
tutions having courses in agriculture in th e United S tates is 05 . The 
organization of these institutions is so varied that an exact classifies 
tion of them is impracticable. In a general way, however, they may 
be classified as follows: (1) Universities having colleges or depart- 
ments of agriculture ; (2) colleges of agriculture and mechanic arts; 
(3) colleges of agriculture; (4) secondary schools of agriculture. In 
these institutions the college course in agriculture leading to a degree 
covers four or in some cases three years. Shorter courses of one or two 
years, or of a few months, are also provided in many institutions. 
Special courses in dairying and in other agricultural industries have 
been recently established at a few of the colleges. Some institutions 
have preparatory classes in which instruction in agricultural subjects 
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is given; In a number of States courses of lectures in farmers 7 insti- 
tutes held an different localities are given by members of the college 
faculty during tbe winter montlis. 

The total number of officers in the faculties in 18934s 1 ,282. The total 
number of students is 17.623, of whom 3,160 are in the courses in agricul- 
ture. The graduates from the courses in agriculture in 1893 numbered 
205, and the total number of graduates in those courses since the estab- 
lishment of the colleges is " 3,010.. : 

The total revenue in 1803 was $4,024,132, from the following sources: 
United States (including income of land grant of 1862 and appropria- 
tion under act of Congress of 1890), $1,463,215; State, $1,093,870; local 
communities, ^ fees ? $301,141; farm prod- 

uce, $116,625; miscellaneous, $958,372. The value of additions to equip- 
ment in 1893 is estimated as follows: Farm implements, $26,559; build- 
ings, $1,035,589; library, $84,038; apparatus, $151,900; live stock, 
$10,276;' miscellaneous, $66,675; total, $1,481,037. 

Owing to the complicated organization of many of these institutions 
and the fact that the students in agricultural courses are in many sub- 
jects in classes with students in other courses, and that much of the 
equipment is used in common by the students in all the courses, it is 
impracticable to show by statistics, with exactness, the means and 
facilities for strictly agricultural education. 

The reports received from the colleges during the past two years 
indicate that while the facilities for instruction in agricultural courses 
have been increased as the result of the act of Congress of 1890, the 
number of students in the regular college courses in agriculture still 
continues to be rel atively small in many institutions. On the other han d, 
the short cour ses are in creasin gly popular, and wherever special courses, 
as in dairying, have been established they have been well attended. The 
success of the schools of agriculture having a curriculum of lower 
grade than that of the college, in Minnesota, Ehode Island, and Con- 
necticut, is evidence that there is a demand for institutions which will 
receive students directly from the common schools and give them train- 
ing in agricultural subjects along with those ordinarily taught in high 
schools. Experience in agricultural education in this country during 
the past thirty years shows that colleges of agriculture are mainly for 
those who have the means and the leisure to gain that liberal education 
which will fit them to be investigators, teachers, journalists, and man- 
agers of large agricultural enterprises. In a word, the colleges are 
principally useful in trainin g the leaders in agricultural progress. This 
is a high duty, and its successful performance should entitle an insti- 
tution to the gratitude and support of the people. But there is need 
that the masses of our agricultural population should have more ample 
.'opportunities for education in agricultural lines. 

The experiment stations, through their bulletins and reports, ar6 
doing much to educate the adult farmer. The colleges also are doing 
more each year in what may be called university extension work 
through farmers' institutes. As the demand for instruction in agri- 
culture increases, the colleges will undoubtedly shape their courses to 
meet the needs of the farmers as far as this is practicable. We shall 
then have experiment stations, ^ college courses in agriculture, schools 
of agriculture, special schools in dairying, animal production, etc, 
farmers' institutes, and home readings as the complete system of edu- 
cation for the farmer, carried on under the auspices of the university 
or college. 

This system, however, can not accomplish the most good for the 
greatest number of our agricultural population until the courses of 
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study in the common and nigh schools of the rural communities are so 
modified as to give the farmers 7 children that elementary training which 
will enable them to appreciate and apply what the experiment station 
and the college teach. 

The countries of Europe are giving much attention to the elementary 
instruction of farmers 7 children in agricultural subjects. Teachers are 
being trained in normal schools, text-books are being prepared, and 
educational helps of various kinds are being devised in France, Bel- 
gium, and elsewhere, with a view to the needs of the masses of the rural 
population. There are difficult pedagogical problems to be solved in 
making such instruction thoroughly useful, and the movement must 
still be regarded as in an experimental stage. But the governments 
of these countries seem to be thoroughly in earnest and awake to the 
importance of bringing instruction in improved methods of agriculture 
home to the masses of the farmers. What the European governments 
are doing the people themselves in their local communities might under- 
take in this country. By providing that the children in the common 
schools should learn how to see, to use their hands, and to adaptmeans 
to useful ends, and that the farm boy or girl in the rural high school 
should be taught in outline the theory and practice of agriculture, an 
imx>rovement might be made in our public school system which would 
soon show substantial results in more contented and prosperous rural 
communities. 



STATISTICS OF AGRICULTURAL SCHOOLS, COLLEGES, AND 
EXPERIMENT STATIONS. 

List of schools and colleges in the United States having courses in agriculture. 



State. 



Alabama ... 

Arizona 

Arkansas-- - 

Calii'oruia .. 

Colorado . 

Connecticut 

Delaware ... 
Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa. .... 

Kansas 

.Kentucky .. 

Louisiana. . . 



Naine of institution. 



Agricultural and Mechanical Col- 
lege of Alabama. 

Stale Normal and Industrial School. 

University of Arizona . .. . , 

Arkansas Industrial University 

Branch Normal School . . 

College of Agriculture of the Uni- 
versity of California. 

The State Agricultural College of 
Colorado. 

Storrs Agricultural College ........ 

Sheffield Scientiiic School of Yale 
University. 

Delaware College 

State College for Colored Students. . 

Florida State Agricultural and Me- 
chanical College. 

Florida State Normal School ....... 

G eorgia State College of Agriculture 
and Mechanic Arts. 

Georgia Industrial College for 
Colored Youths. 

College of Agriculture of the Uni- 
versity of Idaho. 

College of Agriculture of the Uni- 
versity of Illinois. 

School of Agriculture, Horticulture, 
and Veterinary Science of Purdue 
University. 

Iowa State College of Agriculture 
and Mechanic Arts. 

Kansas State Agricultural College ., 

Agricultural ami Mechanical Col- 
lege of Kentucky. 

State Normal School ............... 

Louisiana State University and 
Agricultural and Mechanical Col- 
lege. 



Locality. 



Auburn . 

Normal 

Tucson . . . 
Fayetteville 
Pine Bluff . . . 
Berkeie5 r . . . 

Fort Collins 

Mansfield.... 
New Haven . 

Newark 

Dover 

Lake City . . 

Tallahassee. 
Athens . 

College ...... 

Moscow .... 

Urbana - .... 

Lafayette. . . 

Ames 

Manhattan . 
Lesington . . . 

Frankfort ... 
Baton Rouge 



President. 



W. L. Broun. 

Yi. H. Council!. 
T, B. Comstock. 

E. H. Murfee. 
J. C. Corbin. 
M. Kellogg. 

Alston Ellis. 

B. F. Koone. 
Timothy Dwiglii. 

A. N. Ranl>. 
Wesley Webb, 
O. Chile. 

T. De S.- Tucker. 
H. C. White. 

It. R.Wright. 

F. B. Gault. 
T.J. Bur rill, 
J. H. Sin art, 



W. M. Beard* ht^ar. 



Geo. T. Fairchihi. 
J. K. Patterson. 



J. II. Jackson. 
J. W. Nicholson. 
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List of schools and colleges in the United States having courses in agriculture — Cont'd. 



State. 



Name of institution. 



Locality. 



President. 



Louisiana..... 

Maine ....... . 

Marj-l and 

Massachusetts 
Michigan ..... 

Minnesota.... 
Mississippi... 



Missouri . 

Montana......... 

. Nebraska 

Nevada ...... 

New Hampshire . 

New Jersey . .... 
New Mexico. . ... 

New York. ..... . 

North Carolina . . 



North Dakota 
Ohio .......... 

Oklahoma .... 

Oregon ....... 

Pennsylvania. 
Rhode Island. 



South Carolina . . . . 



South Dakota. 
Tennessee 

Texas ........ 

Utah ......... 

Vermont. 

Virginia . 



Washington. .. 
West Virginia. 

Wisconsin > 

Wyoming...... 



Southern University and Agricul- 
tural and Mechanical College. 
The Maine State College ... . . ....... 

Maryland Agricultural College ..... 

Massachusetts Agricultural College. 
Michigan Agricultural College. . 

College of Agriculture of the Uni- 
versity of Minnesota. 

School of Agriculture of the Uni- 
versity of Minnesota. 

Mississippi Agricultural and Me- 
chanical College. 

Alcorn Agricultural and Mechanical 
College. 

College of Agriculture and Mechanic 
Arts of the University of Missouri. 

Lincoln Institute — 

Montana College of Agriculture and 
Mechanic Arts. 

Industrial College of the University 
of Nebraska. 

School of Agriculture of the Ne- 
vada State University. 

New Hampshire College of Agricul- 
ture and the Mechanic Arts. 

Rutgers Scientific School ... ........ 

New Mexico College of Agriculture 

- and Mechanic Arts. 

College of Agriculture of Cornell 
University. 

The North Carolina College of Agri- 
culture and Mechanic Arts. 

Agricultural and Mechanical Col- 
lege for the Colored Race. 

North Dakota Agricultural College. 

Ohio State University. . . 

Agricultural and Mechanical Col- 
lege of Oklahoma. 

Oregon State Agricultural College.. 

Pennsylvania State College . 

Rhode Island College of Agricul- 
ture and Mechanic Arts. 

Department of Agriculture and Me- 
chanic Arts of Brown University. 

Clemson Agricultural College. 

College of Agriculture and Mechan- 
ic's Institute of Clanin University. 

South Dakota Agricultural College. . 

State Agricultural and Mechanical 
College of the University of Ten- 
nessee. 

State Agricultural and Mechanical 
College of Texas. 

Prairie View State Normal School .. 

Agricultural College of Utah ... . . . 

University of Vermont and State 
Agricultural College. 

Virginia Agricultural and Mechan- 
ical College. 

Hampton Normal and Agricultural 
Institute. 

Washington Agricultural College 
and School of Science. 

West Virginia University ......... . 

T h e W e s t VI r gin i a C o 1 or ed In s ti t u t e 

College of Agriculture of the Uni- 
versity of Wisconsin. : 

College of Agriculture of the Uni- 
versity of Wyoming. 



New Orleans 

Orono 

College Park 

Amherst 

Agricultural Col- 
lege. 

Minueapolis 

St. Anthony Park. 

Agricultural Col- 
lege. 

Wests ide 

Columbia 

Jefferson City 

Bozeman 

Lincoln 

Reno 

Durham 

New Brunswick .. 
Las Cruces 

Ithaca 

Raleigh ....... 

Greensboro 

Fargo 

Columbus 

Stillwater 

Corvallis 

State College 

Kingston , 

Providence 

Clemson College. . 
Orangeburg 

Brookings ... 

Rnoxville , 

College Station... 

Prairie View 

Logan 

Burlington 

Blacksburg 

Hampton 

Pullman ...... 



Morgautown. 

Farm 

Madison 



Laramie . 



H. A. Hill. 

A. W. Harris. 
R. W. Silvester. 
H. H. Goodeil. 
L. G. Gorton. 

Cyrus Northrop. 

H. W. Brewster. 

S. D. Lee. 



Richard H. Jesse. 

Inman E. Page. 
A. N. Ryon. 

J. H. CanfieM. 

S. A. Jones. 

C. S. Murkland. 

Austin Scott. 
Hiram lladley. 

J. G. Schurman. - 

A. Q. Holladay. 

J. 0. Crosby. 

J. B. Power. 
W. H. Smtt. 
R. J. Barker. 

John M. 7>loss. 
George \V. Athorton. 
J. H. Washburn. 

E. B. Andrews. 

E. B. Craighead. 
L. M. Dunton. 

L. McLouth. 

C. W. Dabuey, jr. 



L. S. Ross. 

L. C. Anderson. 
J. W. Sanborn. 
M. H. Duckham. 

J. M. McBryde. 

II. E. Frisseil. 

E. A. Bryan. 

P. B. Reynolds. 
J. E. Cam[>bell. 
C Xv. Admins. 

A. A. J ohuson. 



Statistics of agricultural schools and colleges in the United States. 



State. 



Alab am a (A ub urn) 



Alabama (Normal) 

Arizona ....... 

Arkansas. — 

California ... ..... : .... . 

Colorado.. 

Connecticut (New Haven) . 

Connecticut (Storrs)-. . 

Delaware (Newark) . . . 

Delaware (Dover) .j ... 

Florida (Lake City) 

Florida (Tallahassee).. . . . . 

Georgia ( Athens), 



Georgia (College) . 

Idaho.... ..... 

Illinois 

Indiana 

Iowa 



Kentucky (Lexington) ... 

Kentucky (Frankfort) 

Louisiana (Baton Rouge) - 
Louisiana (New Orleans) .... 
Maine 



Maryland 

Massachusetts 

Michigan - . 

Minnesota (Minneapolis) .... 
Minnesota ( St . Anthony P ark ) 

Mississippi (Agricul tural 
College). 



41 
543 
774 
132 
001 
10!) 
80 
10 
14.1 
68 
95 



230 
732 
603 



434 
280 



G23 



114 
213 
230 
1, 650 



230 



115 



0 

20 
114 
18 

0 

89 
0 



(&) 

3 



42 
10 

80 
213 
120 

107 

150 



o '£ 

S.S 
~ * o 

5 



96 



0 

0 
30 
18 
13 
99 
1 
0 
2 
0 

265 



17 

238 
337 
0 

13 



381 
009 
3 
02 



$50, 023 

24, 819 
22,700 
48, 580 
324, 08G 
59.056 

137, 040 
15,710 
21,489 

4. 660 
18,511 
12, <)(,3 
,29,254 

14, 645 
34,514 
140, 048 
84, 430 

138, 988 
59, 258 
61,668 

6,413 
47, 520 
31,315 
36, 956 

31,342 
55, 280 
90,000 
45,435 



Number and length of agri- 
cultural courses. 



4 years, 2 years and post- 
graduate. 



4 years . 
4 years . 



4 years . . 

3 years......-, 

4 years and 2 years , 

4 years, 2 years aud 13 weeks. 

4 "years ...... .1 — 

4 years 

1 "(undetermined) . ." . — 

4 years, 3 years, (2) post- 
graduate, and 3 months. 



4 years, 2 years, and 1 year . 
4 years, 2 years, and 1 year . 

4 years, 8 weeks 

4 years, 2 years, and 10 weeks . 

4 years -. ,:. r .. 

4 years, 2 years, and 4 

months (c). 
2 years 



4 years, 2 years . . . 

4 years, 2 years, 1 year, 4 
months. 

4 years - 

4 years, 2 years - - - - - . . 

4 years...... .'. 



153 40,056 



3 years, 4 
course). 

4 years 



weeks (dairy, 



8, ^77 



700 

6, o;o 

53, 650 
4, 280 
6, 500 
1, 500 
6,007 
201 
4, 000 
504 
20, 200 



2, 000 
2 !, 012 

5,803 
10, 853 
17, ^54 

2, 284 

218 



G81 
8, 000 

550 
14, 500 
16.283 
30, 000 



3, 450 



r5 W U. 

5 o e; 



0 
0 

20 
320 
0 
0 



C ?, 53 



30 
10 
1.18 



Tuition 

fees. 



0 

0 | 
1 

o I 

300 | 



0 
0 

0 
0 

$150 
25 
0 
0 
0 
0 
0 



0 
00 
30 
119 
105 
4 



4 

00 



0 
10 
0 

0 

$150 

(a) 
60 
10 
20 



0 



B 03 

P d 
S3 



$120, 000 



75, 000 



1, 630, 900 
120, 000 
400,000 
85,000 
80, 000 
14,000 
43,600 
8, 105 
50, 000 



110, 000 
320, 000 
474, 355 
353, 100 
184, 685 
304, 000 

8, 000 



191 
"~55 



0 


0 


37, 583 


0 


0 


206,000 


110 


140 


68, 600 


0 


80 


242,265 


0 


15 


331, 691 


5 


5 


96,150 


0 


0 


0 


20 


182,051 



$30, 000 



16, 500 



190, COO 
50,000 
50,000 

1,500 
30, 000 

1, 300 
■ 9, 875 

2,000 
60, 000 



5, 000 
150, 000 
107, 330 
54, 261 
33, 500 
37,848 

1,695 



2, 640 
45, 000 

30, 000 
18, 641 
26, 200 



11 

18 
10 

8 
42 

15 
15 
30 
11 
14 
19 

14 

50 
9 

18 
40 

56 
14 
16 

13 
24 
21 
29 
11 
20 
17 

21 
43 
11 
17 
5 
20 

10 

282 



(6) 



9 

105 
19 



5 
60 
87 

23 
26 
35 
152 



50 
122 



175 
0 



L7, 623 j3, 160 



265 



(d) 



0 

11 

0 
14 
57 

200 
0 
0 

5 
42 



49 



87 



3,016 



29,412 
61,705 
977 
33,050 
60,902 

38, 000 

110, 503 
37,411 
25; 007 

504, 403 
23, 619 
13,813 
20, 421 

266, 849 
28, 480 
31, 389 

154. 282 



24,000 
93, 726 

55, 744 
27, 721 
, R 5. 131 
51,155 
28, 134 
76, 903 

65, 521 

41,081 
46, 967 
130, 000 
73, 170 
4, 675 

66, 452 

30, 000 



4 years . . . ". . . . . . . 

4 years . — . 

4 years ...... 

6 years, 2 years, 1 year, and 
2 weeks. 

4 years ... .......... 

4 years, 4 weeks . ....... 

4 years ... 

4 years, 2 years, 11 weeks '.. 
4 years ..................... 

3 years ..... . . J ........ 

4 years 

4 years, 2 years 

4 years.. 

3 years 

4 years, lecture course and 
dairy courses. 

4 years ........ 

4 years . 

4 years 



3 years 

4 years ........ 

4 years ........ 

4 years ... . 



4, 024, 132 



4 years, 2 years, 10 weeks. . . 
4 years, 2 years, 1 year, dairy 

course. 
4 years ... 

3 years 

4 years 



3 years 

4 years, short course, dairy 
course. 

4 years, 2 years, 1 year 



3 468 


0 


3 0Q0 


73 


29 406 


290 


1 856 


0 


15o'oOO 


548 


1, 500 


120 


200 


96 


1 326 


0 


ll'936 


176 


440 


0 


1 950 


122 


9 000 


50 


00, 000 


51 


1, 000 




1,000 


0 


1,600 


0 


7, 000 




9,884 





3,000 
45, 461 

2, 500 
6, 310 

064 



478 
4,000 

2, 650 



647, 219 



(d) 



0 

500 
3 



100 



0 
200 



0 

100 



410 



2,208 J 2,819 



0 
CO 

75 

if) 
0 
20 

(9) 
0 

15 

10 
5 
0 

150 



17 
9 
0 

10 



0 
15 
20 
15 
ICO 

150 
25 



237, 255 



77,562 
188,000 

""""37," 916 
1,564,941 
70,000 
31, 000 
60,000 
1,390,000 
13,750 
121,012 
600,000 

1,250,000 
94,000 
300,000 

53,000 
120,000 
575,000 
350, 000 



160, 000 
250,000 

120,850 
560, 000 
56, 000 



18. 000 
6 j 110, 000 

..-! 100,300 



14, 061, 671 



40, 385 



11, 864 

5, 000 

* "23," 319" 
515,135 



15, 000 
20, 000 



2, 027,095 



15,000 



3,775 
325, 471 
1,000 



6,200 
75, 000 
5, 399 
5,000 
75, 000 


3, 000 
25, 000 
3, 552 
6, 000 
25,000 


27, 100 
8, 000 
25, 000 


500,000 
3, 000 
1, 000 


2,000 
3,500 
18,807 
100, 000 


1,600 
4, 000 

10,000 


25, 000 


70,000 


40, 000 
1,000 
1,613 


2, 500 
4,000 





500 
6, 000 



4, 000 



1,448, 592 



Nonresidents not received. 

All enter the same course the first year. 

All students (male) required to attend the four months' course. 
Records destroyed by fire. 

Free to students whose parents are not worth over $5,000, to others $40. Konresidents not admitted. 
Residents of United States $3 per year, nonresidents $50. 
One dollar per month. 



Or 



■lievcime'.of the agricultural sehoo'U and colleges in the United ' States receiving aid from the: General. Government. ' 



' ■,' : : ^ States. ■ ' i _ ■■ ■ ' ■ ■ ' 


1 He venue for 1893 from— 


' .Total. 


United States, 


. Statie.... 


Local com- 
nrunities. 


Individ- 
uals. 


■ ' Fees. 


Farm pro 
dace. 


Miscella- 
neous. 


Land grant 
of 1862. 


Endow- 
ment of 
1890. 


Alabama (Anluimj ... . . . .... . . . 

Ala ba ma ( >. oriual ) . ■'. .. . - '. , 

Arkansas . ,-. 

California 

Connecticut (Nevr .Haven) , :'. .'. ..... . 

Connecticut (Storrs) ... l ----- 

Delaware (Newark) . . 

Delaware (Dover) . j 

Florida (Lake City) ....... . . 

Florida (Tallahassee) ..................-.............>,.... 

Georgia (Athens) .'. . . 


$20,280 

10,400 
21, 09-1 
10 244 
4, 1 46S 

"""i,98Q 
16," 954' 


$10,118 

7, 882 
18, 000 
13.091 
18,000 
18, 000 
IS, 000 

"■'""* "l4, 400 ' 
3,600 
9. 000 
. 9,000 
12, 000 
6, 000 
18,000 
18,000 
18, 000 
18,000 
18.000' 
15,390 
2, 010 
8,727 
9, 930 
18,000 
18, 000 
12,0,00, 
18,000 
18,000 

8, 075 
9,930 

17, 023 
977 

18, 000 
18, 000 

18, 000 
18, 000 

1 18, 000 ' 
18,0,00 
18,000, 


$16,834 

4," 500" 
23, 575 
115,575 
29,519 

15," 000 

1,000 
9,107 
3; 900 




$30,' 666 


$1, 451 

206" 
1,514 

""" * 67, 156* 
710 

(:. 2, 109 

ibi' 


$1,011 

""""i,"893 r 
............ 

""306' 


$329 
16, 937 

'"* 169 '417' 
17*422" 


$50,023 
24,819 
22,700 
48,580 

324, 086 

59, 656 

137, 046 
15, 710 
21,489 

4, 660 
18,511 
1 12, 900 
29, 254 
14,645 
' 34, 514 
140,048 
84. 439 

138, 983 
59, 258 
61, 668 

6,413 
47, 520 
31,315 
36,950 
51. 342 
55,280 
90,000 
45; 435 
46,056 
29,412 
61, 765 
977 
33, 050 

60, 002 
38, 000 

110, 5.; 3 
.37,441. 
25,007 
504, 403 




8,645 
16, 514 
15, 863 

2, ouo 
10, 595 

3,583 
442 

"29,678" 
2,155 
5,147 
1, 70G 
6, 343 
36,000 
922 


Idaho, 












Illinois ......... — ........ .1 ... : — .. . — 


26, 082 


30, 000 
31, 104 ■ 

, 2, 706 

31, 749 
3,742 




16.570 
15, 952 
3, 956 


"i,*487; 
31, 341 
4,782 




43,929 
30, 187 
9, 900 

9 115 

S"i 5(56 
6. 275 
6, 142 
. 7, 334 
36 000 
14! 977 
5, 915 
5, 679 
15,850 








Kentucky (Lexington) .l 

Ken t ueky ( Frankfort) . . j ...... 






4, 187 
61 




10, 000 
5, 000 
12, 142 
24,125 








664 

2,534 
1, 890 
4,814 




............. 










11, 462 






604 


Michigan ' ■ ........... 






Minnesota (Minneapolis) ......... ............ . 


9,128 
24,835 






778' 
675 


1, 630 
6, 556 


Mississippi (Agricultural College) . . ...... - - - - - 






13,803 


Missouri ( Columbia) . . 


25, 000 






350 


3,542 








Moil tana 




15, 000 






, " ' 50 








42,652 

""4. "boo' 

6, 960 








250 
2L473~ 


!New Hampshire ... ' . . 

New Jersey ■ '. 


20, 000 
63, 500 

e," ioo" 






"***"""g87 
12, 481 
907 
104, 449 


2, 043 




18,000 




25, 000 


4,834 | 334,180 



North Carolina (Raleigh) ...... . 

North Carolina (Greensboro) 

North Dakota 

Ohio .,; . - 

Oklahoma - - 

Oregon ...^ ....... 

Pennsylvani a ------- - - - 

Khode Island (Kingston) ...... 

South Carolina (CLemson College) . . . 

South Carolina (Orangeburg) ... 

South Dakota ... . . ....... 

Tennessee 

Texas (College Station) 

Texas (Prairie View) , 

Utah 

Vermont . - . '. ... . — 

Virginia (Blaokshurg) 

Virginia (Hampton) ............ 

"Washington 

West Virginia (^Morgantown) 

West Virginia (Farm) 

"Wisconsin . 

"Wyoming 

Total 



3, 750 



29, 8^9 



9.?2 
510 



754 
744 



7G0 
230 



1H0 
659 
329 



1C, 902 



584, 462 



5, 000 

7, 500 



86, 864 



97. 772 
20, 000 
50, 000 
3,000 
5, 000 



20,000 



54, 000 
6,000 
2, 500 



97, 000 

1, 000 
29, 500 
12. 000 



1. 093, 870 



10,.0u0 



10, 003 



CO, 906 



2, 086 


694 




■ - — 

2,421 


21, 128 


4, 858 


1 , 480 


------- 


659 


7, 000 


1, 000 


4, 000 




1, 000 


480 


2 5^0 


2 000 




4] 721 



3,375 



1,765 
7, 412 
4, 391 



301, 141 



2, 176 
4, 049 



23,400 



116, 625 



400 

106, 130 
"""±'778 



250 
9, 500 



13,371 



23, 634 
1, 022 

21, 930 
1, 531 
7,232 

"58," no" 



958, 372 



23,619 
13,811 
20, 421 

266, 849 
28,480 
31, 389 

154, 282 
21,000 
93, 726 
55, 744 
27,721 
55, 131 
51, 155 
28, 134 
76, 963 
65,521 
41, 0S1 
46, 967 

130, 000 
73,170 
4, 675 
06, 462 
30, 000 



4,024, 132 



O 

5 

O 

hj 
ft 



CD 

> 

O 

12! 

w 
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yirftiit ions to equipment of agricultural schools and colleges in the United States receiving 
aid from the General Government: 



State. 


Value of additions to equipment in 1893. 


Farm 
imple- 
ments. 


Buildings. 


Library. 


Appara- 
tus. 


Live 
stock. 


Miscella- 
neous. 


Total. 




$420 


$7,911 


$3,276 


$6, 986 




$108 


$18,701 








- 500 
142 
COO 

1,500 


6,500 


350 


3,100 




250 
487 


10,700 
734 
64, 200 

11, 247 
89,738 

600 

12, 638 
225 
201 

9,637 
2, 326 


Arkansas ................... 


$105 


47, 600 
3, 500 
88, 207 


6, 000 
- 5C0 
552 
300 
1, 338 


10, 000 
4, 300 
611 
300 
4, 551 




700 


747 
308 


Connecticut (New Haven) 








Delaware (Newark) . 
Delaware ( Dover) . . 


2,715 
125 


3,035 




396 


100 




Florida (Lako City) ......... 




243 
63 
1, 005 


18 
917 
1, 021 






2,039 
300 


G, 618 
















Illmois. ......... . ... 




172, 500 
78,000 


2, 000 




184,492 
84, 1G5 

8, 583 
14, 195 

9, 004 




1G5 

89 


6, 000 
5, 694 
5, 265 
2,848 








2, 000 
2, 242 
498 




800 
6, 288 
2 144 






400 






3, 514 










! 










Louisiana {.New Orleans) 


125 


3, 431 


12 
"903 
100 
2, 944 


1, 305 
3, 224 
450 


300 


175 


5,343 
" 4, 127 
7,150 
5, 363 


Maryland 


500 
876 


5, 500 


600 
1,543 












Minnesota (Minneapolis). . . . 
Mississippi ( Agricultural 


278 . 


1,331 


741 


647 

5, 847 " 


234 




1,900 
: 7, 178 
















200 


25, 000 


500. 


1, 000 


400 


600 


27,700 


Missouri (Jefferson City) . . . 




















200 

"ifosi" 


750 
500 
109, 778 


2,500 
843 
1, 534 
29 
774 
42,400 
100 


4. 000 
2, 510 
. 12. 387 
554 
1, 513 






. 7,450 
5, 191 

124,780 
805 
4,677 

206, 959 
8, 296 
1, 050 
3, 450 

126,338 
1,583 
492 

162, 500 
4, 400 

40, 500 
6,839 
1 030 

21^ 609 


Nevada. .. ....... . . 




1, 332 








222 
402 
40,911 




116 
- 500 - 

225 

550 
1, 0D8 
1, 505 

105 
92 


1, 872 
122, 948 
5, 432 
200 






200 


North Carolina (Raleigh) 

North Carolina (Greensboro) 


2, 539 


300 
440 
3,460 




427 


1,485 




Ohio . 


121, 283 
750 






195 


88 


355 
250 




150 
2,000 
500 

2, 500 
835 




150,000 
1. 000 

15,000 
3,000 


500 
300 

1,000 
4 

509 
1, 650 _ 


10, 000 
2, 000 

15, 000 


Rhode Island (Kingston).... 
South Carolma(Clemson Col- 
lege) . 


100 

2, 000 

3, 000 

J 4 
108 


500 
5,000 


South Carolina (Orangeburg) 
South Dakota 


507 
2, 975 






14,200 


220 


2, 450 






















100 
1, 146 


75, 000 
1, 051 
5,000 


200 
2,911 


9, 470 
1,327 
2, 000 
1,120 
5, 956 


300 
350 


1,000 


80, 070 
6, 785 
8, 000 
1,910 

53, 598 


Vermont . . . 


Virginia ("Blaeksburg) ...... 


1,000 




790 
2,651 






Washington . . . . .... . . . . . . 

"West Virginia (Morgan town) 


42,518 


1,834 


639 






160 
165 
99 




93 
315 
953 






125 

75- 
744 


378 
2,030 
14, 705 




" "'12, m' 


1,475 

909 




Wyoming .;. . . ... 

Total....... 






26, 559 


1, 135, 589 


84,638 


151,900 


16, 276 


66, 675 


1, 481,637 
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The locations, directors, and principal lines of work of the agricultural experiment 
stations in the United States. 



State. 



Alabama (College) . 



Location. 



Alabama (Canebrake) . 
Arizona ............ 

Arkansas. - 



California .... . ... . . . 



Colorado. 



Connecticut (State) . . , 



Connecticut (Starrs) . . 



Delaware . 

Florida . .. 
Georgia. .. 

Idaho..... 
Illinois . . . 



Indiana . . ..... 

Jowa... .. 

Kansas ....... 



Kentucky . 



Louisiana (Sugar) ... . , 
Louisiana (State) 



Louisiana (North) .... 
Maine . ............. .. 



Maryland .......... 

Massachusetts (State) . 

Massachusetts (Hatch) 



Auburn . . . 



Ilniontown ... 
Tucson ... ... 

Fayetteville . 
Berkeley .... 

Fort Collins . 
New Haven. . 



Storr3 . 



Newark 

Lake City ... 
Experiment . 

Moscow . 

Champaign . . 



Lafayette - . . . 

Ames 

Manhattan ... 

Lexington 

New Orleans . . 
Eaton Rouge . 



Calhoun . . . 
Orono ..... 



College Park. 
Amherst 



Amherst...,. 



Director. 



W. L. Broun .... 



H. Benton 

F. A. G-ulley . .... 



R.L. Bennett . 



E. W.Hilgard . 



Alston Ellis ..... 
S. W.Johnson ... 

W.O. Atwater... 

A.T.Neale 

O. Clute 

R. J. Redding...., 

CP. Fox .... 

G. E. Morrow 

C.S. Plumb.. 

James Wilson . . . . 
Geo. T. Fairckild . 

M/A.ScoyeU ..... 

W. U, Stubbs 

W. C. Stubbs ..... 

W. C. Stubbs ..... 
W. II. Jordan 

II. II. Miller 

C. A. Goessrnann . 



H. H. Goodell. 



Principal lines of work. 



Metoorology ; analysis and control 
of fertilizers ; botany; mycology; 
field experiments. 

Field experiments . 

Field experiments with crops and 
fruits; irrigation. 

Analyses of\soils, fertilizers, and 
feeding stuffs ; field experiments 
with crops and fruits; veterinary 
science. 

Soils; composition and cultivation 
of field crops, grapes, and orchard 
fruits ; diseases of plants and 
seeds; composition of feeding 
stuffs; entomology; technology; 
drainage and irrrgation. 

Systematic botany; meteorology; 
field experiments with crops; 
testing varieties of vegetables 
and fruits ; entomology ; irriga- 
tion. 

Methods of analysis f analysis and 
inspection of fertilizers ; field ex- 
periments; analysis of feeding 
stuffs; chemistry of milk and its 
products; tests of forage plants. 

Chemistry of foods and feeding 
stuffs; bacteriology of milk and 
its products; field experiments 

with crops. 

Chemistry ; field experiments with . 
crops; horticulture; diseases of 
plants and animals; dairying. 

Chemistry; field experiments with 

crops; horticulture. 
"Field experiments with fertilizers 
and crops; horticulture; dairy- 
ing. - 

Field crops; fruits and vegetables; 

irrigation. 
Chemistry; field experiments with 

crops; horticulture; diseases of 

plants; feeding experiments and 

dairying. 
Field "experiments; horticulture; 

feeding experiments; diseases 

of plants and animals. 
Chemistry; field experiments ; 

horticulture; diseases of plants; 

entomology; dairying. 
Field experiments; horticulture; 

diseases of plants and animals; 

feeding experiments ; entomolo- 
gy. 

Chemistry; analysis and inspec- 
tion of fertilizers; field experi- 
ments; horticulture; diseases of 
plants; entomology; dairying- 
Field experiments;" horticulture; 
sugar-making; drainage; irriga- 
tion. 

Chemistry ; field experiments ; hor- 
ticulturc; diseases of plants and 
animals; entomology. 

Field experiments. 

Field experiments; horticulture; 
diseases of plants; digestibility ■- 
of feeding stuffs ; feeding experi- 
ments with milch cows and pigs ; 
dairying. 

Chemistry; field experiments with 
fertilizers, crops, vegetables, and 
fruits. 

Chemistry; analysis and control of 
fertilizers; field experiments; 
diseases of plants; analysis of 
feeding stuffs; feeding experi- 
ments. 

Meteorology; field experiments 
with fertilizers and fruits; ento- 
mology. 
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The locations; directors, and principal lines of work of the agricultural experiment 
stations in the United States— Continued. 



Michigan. . . . . . . . . 

Minnesota ....... . 

Mississippi ...... . 

Missouri . ........ 



.'Montana.-.. . 
Nebraska. .. 



Neva 



New Hampshire 

New Jersey (Stele) . . . 
Few Jersey (College) . 

New Mexico . ...... 

New York (State) .... 



New York (Cornell) . 



North Carolina ...... 



North Dakota . . 
Ohio 

Oklahoma 

Oregon ..,.„. ... 
Pennsylvania... 

Rhode Island . . . 

South Carolina - 
South Dakota... 
Tennessee . . . . .-. 
Texas ... ... 

Utah . .......... 

Yernnmt ........ 



Location. 



Agricultural Col- 
lege. 

St. Anthony Park . 

Agricultural Col- 
lege. 

Columbia . 

Bozemnu ........ . 

Lincoln 

Beno ............. - 

Durham ... . . ...... 

New Brunswick. . 
New Brunswick .". 

Las Graces ....... 

Geneva... 



Virginia. 
Washington. 



Ithaca. ■-. 



Italcigh..:. 



Fargo .... 

AVoostcr . . 

Stillwater 
Corvallis. 
State College . 



Clemson College. . 
Brookings ........ 

Knoxyille_. . . , 
College Station . . . 

Logan ............ 

Burlington ....... 

Blacksburg. . . ... 

Pullman . ..... 



Director. 



L. G Gorton . . . 
W.M.Liggett. 

S. M, Tracy . ... 

E. D. Porter . . . 



S. M. Emery .. . 
C. L- Ingersoll . 



S. A. Jones . 

G. H. Wkitcher . 
E. B. Yoorhees . . 
Austin Scott . . . 

H. Hadley ...... 

Peter Collier 



LP. Roberts. 



H. B. Battle.. 



J. B, Power . . 
C. E. Thome . 



J. C. Neal,. ... 

J. M Bloss . ........ 

H, P. Armsby...... 

C. O.Elagg 

E. B Craighead . . . . 

L , M cLouth 

C F. Yander ford - . . 
J H. Connell.. n .... 

J. W Sanborn 

J. L .Hills.......... 

J. M. McBryde. .... 
E. A. Bryan........ 



Principal lines of work, 



Field crops ; vegetables and fruits ; 

ensilage; feeding animals. 
Chemistry ; field experiments with 

vegetables an tt fruits; entomolo- 
gy; dairying. 
Botany; field experiments ; feeding 

experiments ; veterinary science ; 

entomology; dairying." 
Chemistry; field crops"; vegetables 

and fruits; feeding experiments; 

veterinary science and practice. 



Chemistry; meteorology; soils; 

field' experiments ; entomology. 
Soils; field crops; horticult ure; 

diseases of plants; entomology; 

dairying. - 
Chemi-try ; field experiments; 

feeding' experiments; dairying. 
Chemistry: analysis and control 

of fertilizers ; field experiments. 
Botany ; diseases of plants ; weeds ; 

feeding experiments with milch 

cows ; . entomology. 
h ield crops ; vegetables and fruits - r 

entomology. 
Chemistry; meteorology - ; analysis 
■ and control of fertilizers; field 

experiments with fertilizers, 

crops, vegetables, and fruits; 
_ diseases nf plants; feeding stuffs ; 

dairying. 
Field crops; field and greenhouse 
_ -experiments with yegetablesand _ 

fruits j feeding experiments ; en- 
7 tcmology; dairying. 
Chemistry; meteorology; analysis 

and control of fertilizers -, field 

experiments with" fertilizers; 

crops, vegetables, - and- fruits;. 

seed testing; analysis of feed- 
. in g. stuff's. 

Botnny; field experiments; for- 
estry; diseases of plants. 

Field experiments with fertilzers, 
crops, vegetables, and fruits; 
entomology. 

Field experiments with crops, 
vegetables, and fruits. 

Soils ; field experiments ; and ento- 
mology. 

Chemistry ; analysis of fertilizers; 
field experiments; composition 
of feeding stuffs; feeding experi- 

- ments"; dairying. 

Chemistry;" analysis and control 
ot' fertilizers ; field experiments ■ 

. veterinary science and practice; 
agi'ieultnre. 

Analysis and control of fertilizers; 
field -experiments. 

Meteorology ; field experiments ; 
forestry \ ".entomology ; dairying. 

Botany ; " soils; field experiments; 
feeding experiments. 

Field experiments.; diseases of 
plants; feeding experiments; 
veterinary science and practice ; 
dairying/ 

Field experiments ? feeding experi- 
ments; irrigation. 

Chemistry; analysis and control, 
of fertilizers field experiineu/.a \ 
diseases of plants; feeding ex- 

- periments ; entomology ; dairy- 
ing. 

Field experiments; veterinary 

science and practice 
Field experiments; forestry. 
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The locations, directors, and jp'incipal lines of 'work of the agricultural experiment 
stations in the United States — Continued. 



State. 


Location. 


Director. 


Principal lines of work. 


West Virginia. . . ...... 

Wisconsin-: - - - - - - ... 

Wyoming . . . . . . .. ...... 


Morgantown . . . . . 

Madison...... 

Laramie .......... 


J A, Myers... 

W A. Henry. ....... 

A. A. Johnson 


Analysis and control of fertilizers; 
chemistry; botany; field experi- 
ments ; entomology. 

Chemistry; soils; "field experi- 
ments ; feeding experiments ; 
dairying. 

Botany; soils; field and feeding 
experiments; entomology; irri- 
gation. 



Revenue of the agricultural experiment stations in 1893. 



Stations. 



Ite venue for 1893 from— 



United 
States. 



Alabama (College) . . 

Alab am a ( Can ebr ak e) . . . . . . . 

Arizona — ....... .:. .......... 15 

Arkansas ............ .......... : ; 15. 

California .... T ..... 15 

Colorado ... .... — ■ ...... . j 15 

Connecticut (State) ; - . . . . ... 

Connecticut (Storrs) . . . ... ... . . . 

Delawavo ... . 

Florida .., 

Georgia . . ............ .... . ...... 

Idaho . . ... . ..... ... ......... 

Illinoij .. 

Indiana .- 

Iowa ......... .". 

" Kansas ........ . . .". . . . .". . ... .". . 

Kentucky 

Louisiana .............. .... 

Maine. ...... ... ....... — ... '.. 

M aryland ...................... 

Massachusetts (State) ..... 

Massachusetts (Hatch) «J 15, 

Michigan .......................... .j 15, 

Miimesota .... . . 15, 

Mississippi 1 5, 

Missouri . ... . . .1 15, 

Montana ..... ... .............. . J . . . . 

Nebraska ..... 

Nevada ..................... 

New Hampshire . . . ......... , . . 

New. J ersey -(State). .. . ... ....... 

S"ow J ersey (College) 

INcw Mexico .0. ....... ....... 

New York (State) 

2> T ew York (Cornell) . . .......... 

North Carolina ............. 

North Dakota 

Ohio 

Oklalio in a ....... . . . . 

Oregon 

Pennsylvania 

Ehodo Island 

South Carolina .-. . .-. . . . . 

South Dakota . . .. ....... 

Tennessee ... ........... 



$15, 000 



States. 



$8,417 
2, 500 



?? d V J Fee* i Yarm 
viduals.j " jproducts. 



$1, on 
800 
120 



Miscella- 
neous. 



5,000 : 



1,340 



5U0 
05 



1, 500 
"ioOO 
' 10," 606' 



$4, 100 



000 i 

000 I 

000 



000 
GOO 



11, 000 



, 1G5 
000 



2, 000 
15 



CU4 
1,500 

320 

488 
1, 000 ! 

516 
1,037 I 



399 t 

1,152 ;. 



118 

2, 000 



Texas ......... 

Utah .......... 

Vermont 

Virginia ....... 

Washington .. .. 

West Virginia . 
Wisconsin ..... 

Wyoming ...... 



Total 705,000 



000 

oco 

000 
000 

000 

oco 

000" 

000 

000 

000 

000 
000 
000 
15, COO 
15,000 
15, 000 
15. 000 
15,0'0 
15. 000 



C8, 500 



.j 8,000 
| " "6^716 



400 ■ 
~4'028' 



2,702 
951 
i SO 



16-1985 ! A 100 



2,246 
3. 802 
1^,750 



4,003 



310 
5, 438 
293 



i 



27,621 



40, 02. 



$450 
09 
112 



737 
41 



50 



83 
944' 



585" 



564 
192 



4 
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Additions to the equipment of agricultural experiment stations in 1S93 



Stations. 



Alabama (College) 

Alabama (Canebrakej . 
Arizona ............... 

Arkansas ......... 

California .. 

Colorado ... .". 

Connecticut (State) . . . 
Connecticut (Starrs) 

Delaware ......... 

Iflqrida. 

Georgia 

Idaho 

Illinois. ... . . . . 

Indiana ............... 

Iowa .................. 

Kans 



osas. 



■Kentucky ...... 

Louisiana .......... 

Maine.. 

Maryland 

Massachusetts _( State) . 

Massachusetts (Hatch) . 

M ichigan 

Minnesota 

. Mississippi 

Missouri . 

Montana . ... 

Nebraska 

Nevada . . ." 

New Hampshire ... 

New Jersey (State) 

New Jersey -(College)-. . 

New Mexico . „ 

New" York (State) 

New York (Cornell) 

North Carolina . .. 

■North Dakota. ......... 

> Ohio 

Oklahoma. ...... 

'Oregon. i,. 

Pennsylvania 

"Rhode Island 

South Carolina- 

South Dakota 

Tennessee 

Texas. . . .. 

Utah. 

Vermont ....... 

Virginia ............ 

Washington ., 

West Virginia 

- Wisconsin — , 

. Wyoming , 



Value of additions to equipment in 1893. 



Farm 
imple- 
ments. 



Building 



Library. A ?Pf 
J rat us. 



$420 
105 
05 
SO 
504 
82 



116 
179 
300 
951 
75 
78 
100 



140 
1C0 



580 



75 



$2,696. 



$500 
36 



720 
733 
624 



43 
254 

31 
305 



455 
3,000 
3, 000 



500 
50 



708 



574 



750 
2, 744 



533 
62 
20 
225 
050 
149 
50 
200 
557 
250 
150 
160 
200 



$2, 004 
50 
192 
50 
328 
- 214 



959 
354 



1, 155 
150 
288 
200 
630 
426 

I, 000 



500 
"49 

250 



Live 
stock. 



$125 
"1 80 
* 200 



120 



Miscella- 
neous. 



$50 
29 
141 



54 
125 

57 
396 



-300 S 
396 



100 



315 



250 1, 009 
1,000 



445 



125 
423 



127 
33 



328 



.| ■ _ 500. 



751 
13, 000 



746 
750 
5,000 



1, 079 
511 



400 



14. 589 
750 



03 
2, 000 



403 
500 



100 
25 
175 
173 
81 
93 



387 
1,507 
500 
150 
200 
255 
. 153 
1, 714 



499 
50. 
250 
100 



1, 090.1 
421 ! 



Total. 



487 



1,318 
224 



273 
34 



103 



50 
9 

50 
258 
500 



375 
750 
017 
300 



184 
250 
75 



349 
149 



151 

43 



442 
500 



175 

221 

750 



188 
37 



89 
100 
45 



1, 292 
1 825 
450 



222 
180 
18 

H, 216 



423 
730 
141 

17, 672 



225 



250 



105 

-584 



Table showing ] the total mtinoer of members in the working staffs of experiment stations in ihe United Stales and the number of such officers pursuing 

different specialties. 

Xote..—A capital letter ''signifies that one of, the number which it follows represents an officer who, having two titles and belonging by his first title in the column for 
which the letter stands, Las already been entered there. Thus the entry 1 11 under entomologists and opposite Arizona means that one^fiiccr is known as botanist and 
entomologist, and has already been entered by his first title .in the H, or botanists', column. Two letters indicate that two of the preceding number have been entered 
elsewhere. . . . ■ ' 



Stations. 


DQ 

■ 

u 

<v 

a 
& 


A 


B 


G 


D 


E 


.. F 


G 


11 


I 


■ ■ : K/' 




M ' 




O 


r ' 


Q 


R 




T 




g 
0 

+3 

03 
A 


Secretaries and 
treasurers. 


■ rt 

fn, 

■■3 


m 
O 


In charge of sub- 
stations. 


Agriculturists. 


"i 

To 

1 0 


DQ 

"3 

. S . 
0 
pq 


00 
00 

1. 
O 


Entomologists. 


CO 

To 
0 

0 
0 


Js. 
0 
0 

w 


'3d 

§ ' 

Q g 

'? 
H 


Meteorologists. 


My cole gists and 
bacteriologists. 


DQ 
'0 
"S 

rd 

CM 


Veterinarians. 


Pi 

, 0 

a 

"3 

R 


Farm foremen. 


■ ■ 0 ■ , ■ 0 

% 

1 S 




9 
4 
0 

24 
18 
"J 2 
. 4 
5 
8 
5 
9 
10 
9 
12 
13 
10 
9 
9 
5 
12 
7 
11 
12 
15 
10 


1 

2 
1 
1 
1 

1 ' 

2 

; 1 V 
1 

1 
1 
1 
2 
1 
1 

9 
1 
I 
1 
1 
1 
2 






1 




1 


1 F 


2D 


4 










1 H 






1 
1 






- — - 0 


Alabama (Canebrake) 


1 
























Arizona ... 






i 

2 
12 
3 






1 


2 

2C 


l.H 




i 
1 

2 n 
1 


i- 


1 1 












.Arkansas . 

California . ! . ........ »....; ... 




1 




1 A 
2 


















1 
1 

1 c 




1 
1 


3 A 
2 

C A 
1 A 

1 

1 

1 A 
1 

2 
2 

2 
2 
3 
2 
1 
2 
1 

10 A 


1 

2 G 

" "i if 


2 Al 














v 3 2 


■Colorado .............. 


2 




\ 


2 

-.»---- 


2 JS" 

**Y* 


" Y" 
...... 










Connecticut (Stat©) . . 


1 


------ 

..«■... 






Connecticut (Stores) . . . . ....... 

1 Via ware 


















Florida ..... i 

Georgia ..... . . . « . . . . 






1 


... 2 


1 

1 


\ 














........ H' 






















1 




h3 


Idaho . ... 








3 




1 

2 M 
2 
2 
2 

2 KE 


1 
1 






1 










el 


Illinois 


1 






2 A 
2 
1 
3 






2 

2 
2 








1 
1 

2 

1 (> 
1 






Indiana... 
























H 


Iowa 












2 

2M 
2 


















Kansas .... ... 


1 








1 
















/1M g 






1 
















1 
1 
1 
1 
1 




1 




























1 




1 


i 




2K 










1 






























GO 

/a • 


Maine 




1 






1 
2 A 




2 


2HH 
1 




2 
1 




1 












i 






i it 








1 








Massachusetts (State) 




11 


















1 


i3HI 




1 

1 
1 






0 

1 A 






3 




3 
3 
1 




1 












1 


i 




1 


1 
IK 


3 

1 . 










1 

2 










1 












1 


1 





a Engineer. / Foreman of garden. 

6 Inspector of stations, foreman of grounds, and foreman of cellar. g Machinist, sugar-maker. 

e Grass agent, foreman in. charge, Of buildings -and grounds,' 'and laboratory assistant. h In charge of stock. ' i£x 

d Assistant in farm experiments. % Assistant in field experiments and stock-feeding. 

e Civil engineer. & Auditor. &3 



Table showing the total number of members in, (he working staffs of experiment stations in the United States, cfc.^Continned. 







A 


B 


0 


1> 


IE 






H 


I 


K 


L 


M 


N 1 


O 


p 


Q . 


11 


: s 


T 


IT 


Stations. 


nher in staff. 




" a an 
f 9 

"S. % ■ 

c p 


i 

ei 




CO ■, 
<+h ■ 

o <£ 

b'C-S 
cj ci 
•gta 


riculturists. 


CO 


-2 . ■ ■ ■ 
5 


1 '3 


:ornologists. 


EC 

CC 

o 


CO 

T3. 
.£ 


"3d 

a, 

.2 S 


43. 
CO 

: '■ *8& 
o. 
. "c 

s 


ll 

cc.'tJO ' 

^ a 

5 o 


' CO 

"53 


OB ■ '■' 
ci 

"C 


' 

3 " 


■m foremen. 


■. to' 1 

■ . 

o 
© 

1 ei . ' 
■o 

CO' 






. 




a- 


o 
O 

■ 


'■A 
H 


to 

<; 




PV 


.o . 


p 

W, 


o 

'.5 ■ 


o 

w 




. CD' 








p 


, 


^ . 


Mississippi 


12 
7 
5 


1 
1 


i 

2 






4 


i 

2 A 
1 

21 






.2. 


1 




1 










1 
















1 






1 














1 




Montana .............. ... . - . 

Nebraska. .......... ^ . 


1 
1 




. 1 
1 








1 

2 






1A 










1 








12 










------ 


1 


1 


1 








""i"" 


1 




1 




(5 


1 




i 






■ 1 ■. 




llv 


1 


■ 1 




IF 














1 




New Haiij|!filiire ......... 

New Jersey 1 (State) . . 

!New Jersey (College) 

New Mexico. — 

New York (State) ............. 

New York (Cornell) ........... 

North Carolina 

North Dakotal . . 

Ohio 

Oklahoma- 

Oregon ....... P .. . 

Pennsylvania :y„ ... - 

Khode Island - . 


10 
fi 
9 
8 

13 
U 
12 
8 

1 8 
7 

15 
8 


1 
1 
1 
1 

2 
2 

i . 
i 

2 
1 
1 














, 3 
3 A 

"Y* 
7 

. ' .2 
5A 
1 

■ ; i ■ 
' 1 
1 


: i ■ 










3". 








' ,'1'„ 




"i a." 

'■ 1 
1 
1 


"Yd* 
------ 


2 
4 

1 
1 

...... 


""■Y" 


2 MM 

" 2 A"" 
1 
1 
1 

1 , 


Y 
IK 
1 

... 


....... 

■ . 2 
1 
1 

1 A 
1 


■ ■ i 
i 

........ 

2 " 
II 

2 AH 


...... 

....... 


" lit ' 

2 
2 
2 
2 

" 2 A" ' 
1 
1 


...... 

,'...»-- 



.'. . 


2 


, . 
... 


■ 1 
....... 

1 


. . 

...l!. 1 . 
...... 


l' 
1 

"Y" 

■ "i •'" 


&1 

...... r , ' 

1 


1 








1 






G A 

2 




...... 


2 






...... i . 






l 


e2 


1 
1 
1 
1 


"i" 






2 A 










1 












i 




11 
15 

8 




1 










'4 






1 






i 




1 


l 


South Dakota. . . . 

Tennessee . - ........... . . . . 

Texas ...... ' 


1 


i 

ID 


1 
1 




1 

1 A 




i 

2 ■ 


. 2 
2 


in 


..... 


2 
1 




1 









1 


i 
i 




10 
9 


2 
1 




1 




■ 2 : 






3 O 






1 




i 






1 








1 










i 


"i'ii" 




1 


x 






1 




i 




Virginia 

in^t'Oxi - - ■ « - 1 . - * - + 

West Virginia ' 

"Wisconsin ....... 


10 
8 
ti 

8 

10 
13 


1 

2 

1 

1 
1 


1 

1 : 




: ' 1 


...... 


"i 
i 






2 A 

■ 2 


i 

1 AM 




1 

1 A 










1 

1 


1 


i 












1 


1 11 


...... 


2F 















. i 1 




1 

...... 




1 

, .1 


...... 


i 




....... 


1 
1 


2 

..... 


...... 


1 
1 
1 








1 
1 


...... 


"i" 


i 

IK 


h 1 M 


' Total 


532 


70 


25 


S 


27 


33 


. 51 


11 


1 37 


119 


,42 


4 


62 


i 


13 

1 


5 


4', 


26 


7' | . 25 


, , ; 25 



a Laboratory assistant.. 

b Janii.or and laboratory attendant..' 

e Arboriciilturiat. 

d Mec.ha.nic 



e Gardener and assistant in field experiments.. 
/Apiarist and poultry manager. 

a The vice-director is also horticulturist, entomologist, and mycologist. 
n Microscbpist. 



REPORT OF THE STATISTICIAN.* 



Sir : I have the honor to submit my first annual report as Statisti- 
cian of tliis Department, it being the 30th annual report made by the 
head of the Division of Statistics, It is proper that I should express 
my sense of the great responsibility attached to the important position 
which you have intrusted to me. To merit the coniidenee thus 
bestowed will be the object of my earnest endeavor, 
Yery respectfully, 

Henry. A. BoBirisoN, 

Statistician,. 

Hon, J, Sterlings Moeton ? 

Secretary, 



INTRODUCTORY, 

The science of statistics presents a vast and ever extending field, the 
cultivation of which requires strenuous and persistent devotion and 
effort. 

The agricultural branch of statistics, if regard be had for the basic 
importance of the agricultural art or industry, is the principal one of 
the group. As has been well said, "it is safe to assume that as the 
proportions of the value of agricultural interests are to all interests, so 
is the value of purely agricultural statistics to statistics in general.^ 
The farming population of this country comprises nearly one-half of 
the total population f and the products of the farm constitute the prin- 
cipal pail of the commodities that enter into the channels of our com- 
merce, both domestic and foreign. It is therefore very important, in 
the interests of the whole people^ that agricultural data should be care- 
fully and reliably collected, treated, and published. The system 
adopted by the "Department of Agriculture for the collection of the 
data referred: to, while it may not be the best conceivable, is, perhaps f 
when expense of gathering and other important elements are taken 
into consideration, the best that has hitherto been attainable, Sugges- 
tions ■will, however, be submitted in the near future looking to the 
.attainment "of more exact information on certain important points. 

w Ngte.— Owing- to the delay in providing for the ■ printing of the Annual Report 
of the Department of Agriculture, the MS. therefor was not called for at the usual 
time, namely, the close of the calendar year, which the report is intended to cover. 
The report of the Statistician heing among the last reports called for/the MS was 
not submitted until April, and that officer was therefore permitted to extend his 
report so as to co^er in some cases certain facts relating to a distribution of crops^ 
etc, up to and including March 1 ; 1894. 
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TMs Department has in its service for tlie collection of information, 
two corps of corresx~)onderi.ts, one of which reports directly to the 
Statistician, This corps, when full, numbers 1O,00O ? and is composed 
of 4 members in each of 2, 500 counties, these comprising all the coun- 
ties in the TJni ted States, except a few hundred, which, on account of 
their urban character or their scanty population,- have practically no 
'agricultural crops. The other corps consists also of a board of £ mem- 
bers in each of the counties of the different States of the Union who 
report to officers residing in their respective Btates, and entitled 
a State agents of the Department of Agriculture. ?? It is the duty of 
these officers to consolidate the returns made to them and forward the 
results to the Statistician for his use in the preparation of all returns 
for publication, As a farther means of approximating accuracy , resort 
is had in some cases to selected farmers not regular correspondents^ of 
whom the Department has a list of over 150,000. It will thus be seen 
that great efiort is made to secure trustworthy data, and the eagerness 
with which the Government reports are awaited by those especially 
interested bears strong practical testimony to the success attained. 

It is appropriate in this connection to say that the demand for the 
various reports of the Division of Statistics is in excess of ability, under 
present circumstances, to .supply. This demand is not confined to 
Senators, Representatives, editors, and publicists, but is general and 
popular. A very considerable part of the work of the office, however, 
arises from the special demands of the nation's lawmakers for statis- 
tical information/ and much of the time of the experts in research in 
the employment of the Division of Statistics is devoted to the supply 
of this demand. The recent extraordinary session of Congress caused 
an unusual demand upon this division for statistical data pertinent to 
subjects of legislative discussion. 

In addition to primary investigations at home, the range of endeavor 
in foreign fields has been and will be continued. The demands for; the 
compilation of foreign statistics are on the increase* These include 
incjtuiries relating to acreage, production, and rate of yield of the prin- 
cipal and the minor crops ; to the number and the produce of farm 
stocky to farm wages 5 to wholesale, retail, and farm prices; to quan- 
tities and values of exports and imports; to customs duties on agricul- 
tural products, and to a variety of other points of economic import- 
ance. To satisfy the demands lor this information coming from foreign 
and domestic sources requires a large amount" of -painstaking labor, 
which is performed by a number of clerks who are experts in the com- 
pilation of foreign statistics. The records of foreign and domestic 
investigations have been increased, '."Numerous inquiries have been 
received during the past year regarding domestic crops other than 
corn, wheat, and oats. Beports in relation to rye, barley, buckwheat, 
potatoes, tobacco, cotton, and hay had been dropped since 1888. The 
data for these crops were collected but not published, In the Decem- 
ber report the publication of the usual data in regard to at least five of 
these crops was resumed. Many Inquiries are made regarding minor 
crops, and it is desirable that the means of extending our investiga- 
tions in the direction indicated by these inquiries should be supplied. 
Every effort has been and will continue to be made to extend our work 
into new fields, with a view of ultimately obtaining all useful informa- 
tion as to the agricultural industry. The value of the minor crops 
aggregates millions of dollars and constitutes a very considerable part 
of the former's annual income, so that reliable and definite information 
in regard to them is desirable, They embrace the fruits, small and 



DIVISION OF STATISTICS. 



467 



great ) licc^ grasses, "-fibers;- vegetables, suck as beans and peas; the 
dairy and poultry products, etc. Of course^ the inclusion of -these sub- 
jects in; our 'investigations • and reports -would necessarily involve 
increase of expense, for which provision should be made. 

CROPS OF THE "SHEAR. 



METEOROLOGY. 

The metcGrological records of the growing season, covering the period 
from April to September, inclusive, have been compiled from the Monthly 
Weather Eeview, published under the direction of the Chief of the 
Weather Bureau of the Department -of Agriculture.. The data presented 
in the subjoined tables show that there has been during the period of 
crop growth a deficiency of rainfall in the principal agricultural districts, 
except the North Pacific coast region, the Ohio Valley, and the Middle 
Atlantic States. In the Middle Atlantic States there was an excess of 
rainfall over the normal during the months of April, May, and Septem- 
ber, which more than balanced the aggregate deficiency for July and 
August. In the Ohio Valley and Tennessee the records show a large 
excess during April and May, while the rainfall during the following 
months was either normal or below th^e average. The North Pacific 
coast region had a very heavy rainfall during April, which continued 
into May, while for the other 'months the variations either above or 
below the normal were slight. The rainfall during June, July, and 
August, the hottest months of the year, was generally below the aver-; 
age, and the damage resulting from this deficiency in many sections of 
the country was considerable. 

The complete records of temperature and rainfall, both normal and 
actual, by months, for the various districts of the country, are presented 
in t he two folio win g tables : 

Temperature. 



Districts. 


April. 


.May. 


j_ Jane. 


July. 


August. 


September. 


for- 
mal. 


.1893. 


iNor- 
mal. 


1893. 


Nor- 
1 nial. 


1893. 


Nor- 
mal. 


1893. 


Nor- 
mal. 


18D3. 


for- 
mal. 


1893. 




° F. . 


° F. 


O J? 


O j? t 


° F. 


o Fm 


o f. 


o f. 


° F. 


o 


o jr. 




Middle Atlantic States . . 


43 -3 


41-7 


54 1 


53 -7 


63 


62-8 


68 


•6 


68 


•1 


67 *i 


67 *8 


61 


1 


58-3 


51 *6 


52 -5 


62 "4 


61 5 


70-9 


71 -7 


76 


•3 


76 


■2 


73 -5 


74 '5 


67 


•9 


66-3 


South Atlantic States . . . 


61 *4 


65 


70-2 


69-2 


76-8 


76 


80 


•5 


81 


■1 


78 "3 


77 Q 


7:3 


-8 


74*9 


Florida Peninsula ....... 










81 -3 


80 -5 


83 


■3 


82 


-2 


82-5 


82 -2 


80 


'5 


80 *7 
76*9 


Eastern Gulf States 


GG-1 


68 -6 


72-6 


72-1 


78-5 


78*0 


81 


■5 


82 


■1 


79-8 


80-1 


75 


-8 


Western Gulf States .... 


60 ;9 


69 -7 


73 -3 


72/4 


79 '5 


78 -9 


82 


■9 


82 


■7 


81-1 


SO -5 


76 




78 -4 


Ohio Valley and "Tenn.es- 
































55 9 


57 -7 


65-4 


63 -1 


73-4 


73-6 


77 


•6 


79 




74 -4 


75 " 


68 


*6 


70 


Lower Lake Ilegion — . . 


44-3 


43 -9 


56-2 


54 -6 


65 9 


60.-1. 


71 


•8 


71 


9 


68 4 


69 =2 


62 


■3 


61 -5 




40*4 


38 -6 


51-6. 


49 -6 


61-6 


65 -2 


68 


•3 


69 


1 


65 -3 


65-8 


58 


•6 


58-6 


Extrfcsae" Kerilrwest ..... 


40-6 


3 ; -3 


53 -4 


52 


63-6 


66 -2 


68 


"5 


68 


8 


65-8 


66 '7 


55 


■4 


57-6 


. Upper Mississippi Valley 


51. -3 


48-7 


61-6 


58 -9 


70 -4 


72-7 


75 


■9 


77 




72-2. 


72 -2 


C4 


•4 


66 9 


Missouri Valley ". . ... ... . . . 


50 6 


47 3 


61 


58 


70 5 


71-9 


75 


■7 


76 




72-3 


71 '5 


64 


■1 


67 -7 


I^orthem Slope. . 


45 -5 


39-9 


54-3 


52*7 


63-9 


63 -6 


70 


■2 


71 




68 -4 


68 -1 


58 


"5 


59 *2 


Middle Slope ----- 

Southern Slope. 


51-7 


50-7 


59 -4 


56-8 


689 


70 -4 


. 74 


6 


75 




71-4 


70 -3 


63 


•7 


66 


57 -2 


63 


64-4 


65-4 


71-2 


74 -9 


75 


8 


77 


4 


7B 


72 -8 


66 


■8 


69 -8 




61 '6 


60 '4 


69 -6 


67-7 


77-7 


79 5 


82 


7 


80 


■9 


80 -6 


79 5 


73 


•6 


72 "3 


Middle Plateau". 


49 


44 -7 


56-9 


54 -4 


65 -7 


65 -6 


72 


1 


72 


3 


71 '3 


70 -6 


61 


•7 


60-5 


]£ortL©rn Plateau ....... 


52 -2 


46/2 


59"7 


55-3 


64 - 8 


59-8 


72 


•1 


69 


7. 


71 -3 


71-1 


61 


■6 


60*7 


North -Pacific Coast lie- 






























49 -7 


45-3 


54-3 


51-9 


58-1 


54 -9 


61 


•1 


60 




60 -8 


60 -8 


57 




55 -4 


Middle Pacific Coast iLe- 
































giou ---- 


56 *5 


52/3 


61 -1 


59-2 


.64-5 


63 


67 


•3 


66 




67-7 


66 -7 


64 


■3 . 


62 


South Pacific Coast Be- 


































59-6 


57 -6 


62-5 


61 -8 


66-1 


64 -8 


69 


•4 


63 


•5 


71-1 


70 -7 


71 


'1 


66-4 
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Precipitation, 





April 






May, 




June. 


July. 


August. 


September. 


Districts. 


jSTor- 
mal. 


1893. 


Kor- 
rnal, 


1893. 


m 


or- 
al. 


1893, 


JSfor- 
mal. 


1893. 


Isor- 
mai. 


1893. 


in al 


1893. 




In. 


In. 


In. 


In. 




In 


In. 


In, 


In. 


In, 


In. 


In. 




3 '25 


3 


65 


3 


43 


4 "73 


3 


•23 




3 


■76 




4 


•24 


4 


•94 


3 °46 


2 '36 


Middle Atlantic States 


3-37 


3 


47 


3 


■46 


4-80 


3 


•78 


3 "78 


4 


•55 


3 '15 


4 


•84 


4 


=74 


4 .go 


4 .23 


South Atlantic- States 


3 *78 


1 


66 


4 


02 


4 '42 


5 


■69 


6 '79 


6 


•36 


4 "06 


6 


•65 


8 


•85 


5 "37 


4 "77 


Florida Peninsula ....... 




















5 


■61 


3 -61 


4 


•16 


2 


•76 


7 "28 


3 "48 


Eastern. Gulf - States 


5 *07 


3 


■27 


4 


■46 


5 -56 


& 


•44 


4 '84 


5 


■45" 


3 -95 


5 


•65 


5 


■15 


4 -g2 


5 *02 


Western Gulf States ... 


4-07 


4 


■07 


4 


*51 


5 '71 


3 


'79 


4 .gg 


3 


■08 


1 *58 


3 


■53 


2 


■48 


4 .gg 


1 *76 


Ohio Valley and Tennes- 


































see 


4-02 


6 


■22 


3 


•86 


6 *26 


4 


•34 


4-04 


4 


■09 


2. 49 


2 


•04 


1 


•84 


3 '17 


3 '17 


Lower .Lake Region . . 


2 "36 


3 


■76 


3 


•31 


4 


3 


•36 


2 *06 


3 


'30 


2 


3 


■01 


3 


■51 


3 '08 


X Do 


"Upper Lalte Region . 


2 *36 


3 


■76 


8 


■38 


2 -78 


3 


89 


2 *89 


3 


■31 


3 '31 


3 


•15 


1 


•45 


3 *57 


9 -IT 
it I f 


E vtreiuc "Nortli vest- 


1 "71 




■81 


2 


- 28 


2 *?-8 




46 


3 '86 


9 




2 *12 


0 


13 


2 


Od 


1 "59 


•79 


Upper Mississippi Vsll©y 


2 *82 


6 


'32 


4 


■15 


4 * 25 


4 


95 


3 *75 


3 


71 


2 '41 


3 


'19 


i 


•19 


3 *58 


S '08 




3 *12 


4 


•52 


-4 


■62 


3 *62 


-4 


48 


3 *88 


4 


•28 


4 '28 


3 


•55 


2 


•15 


2 '68 


2-48 




1 *50 


1 


•20 


2 


•47 


2 "27 


2 


■82 


1*72 


1 


■90 


1 "20 




•48 


1 


■18 


1 '05 


1 '15 




2 39 




*59 


3 


•85 


2*25 


2 


■33 


1-S3 


2 


•76 


2-86 


2 


•83 


1 


■73 


1'42 


1-02 


2 -54 




14 


2 


•65 


3 -25 


2 


•32 


•72 


2 


■44 


2-04 


2 


•85 


4 


•05 


2-58 


2 -88 


Southern Plateau ........ 


•30 




T. 




•26 


•86 




•40 


T. 


1 


■76 


1 -76 


1 


■71 


2 


■81 


•94 


1-24 




.1-58 


1 


48 


1 


•07 


■77 




•55 


■05 




■49 


•59 




■82 


1 


02 


•64 


•04 




1-32 


3 


92 


1 


•57 


2-77 


1 


■60 


■40 




■59 


•29. 




■44 




04 


•76 


1-90 


North. Pacific Coast Be- 






































gion 


3-44 


8 


■74 


2 


•78 


4-08 


2 


■22 


3 -02 


1 


•18 


•58 


1 


•21 




■51 


3-45 


3 '85 


Middle Pacific Coast Re- 




































gion .. ............ . 


2/77 


2 


■67 


1 


■46 


1-06 




■69 


•09 




■01 


•01 


0 




0 




•41 


1 -01 


South Pacific Coast Re- 






































1-20 




■20 




■48 


■28 




■12 


■02 




T. 


T. 




•10 


0 




■10 





From tlie data jnesented in these two tables there lias been compiled 
a statement showing the aggregate rainfall during the six months, 
April to September, 1893, the average or normal rainfall for the same 
period, and the excess or deficiency of the actual rainfall as compared 
with the normal. For the purpose of comparison the corresponding 
data for 1892 are also included in the table. In the growing season of 
1892 the weather was characterized by an excess of moisture except on 
the Atlantic coast and in the Western Gulf States. These conditions 
were generally reversed during 1893. It has already been; stated that 
there was a general deficiency of moisture, which was attributable chiefly 
to the cloudless skies of June, July, and August. In this connection it 
may be worth noticing that throughout Western Europe there prevailed 
a severe and long -con tinned drought earlier in the season, which totally 
or partially ruined the hay crop in many parts of Germany, France, 
Belgium, and England. 

The statement showing the aggregate rainfall for the principal agri- 
cultural districts during the six months, April to September, 1893^ as 
comp ared with 1 892, is pr esen ted in the fbllowin g table : 



Aggregate rainfall for the period April-September. 



Districts, 




1892. 








1893, 




Normal. 


1892. 


Depar- j 
ture fromi -v-.. rmo , 
the nor- j ^" Lln « L 
mal. 


1893. 


Depar- 
ture from, 
the nor- 
mal. 




Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


laches. 




22 -47 


18 '87 


—3 -60 


- 21 


•37 


19 '97 


— 1 -40 


Middle Atlantic States . 


23 95 


22 -35 


—1 -60 


- 24 


•03 


24 '23 


- +'20 




31-56 


26 '86 


- —4-70 


31 


■25 


- 30 -55 


— -70 


Eastern Gulf States ....... /. ........ ... . 


30 54 


30*94 


+ '40 


30_ 


■09 


27-79 


—2-90 




24T7 


22-67 


—1 50 


23 


C9 


.20 '29 


—3 -40 


Ohio Valley and Tennessee . .-. ..... . . ... 


23-41 


20-51 


+ 3 40 


21 


52 


24-02 


4-2-50 


lower Lake Region '. . . ...... 


18 -83 


25 -33 


+ 6-50 


18 


■42 


17 "42 


—1 -00 


Upper Lake Region . . . . 


19 -40 


20 -30 


+ •90 


19 


■60 


"16-86 


—3-30 




14-18 


14-88 


_ -r *70 


14 


-09 


12 -49 


—1-60 


Upper Mississippi Valley . . ..... 


22 -46 


28-76 


+ 6 -30 


22 


•40 


21 -0C 


—1-40. 


Missouri Vallev . . .... . . 


22-57 


23-27 


-|- '70 


22 


•73 


_ 20'93 


—1-80 




14 96 


18-86 


+3 '90 


14 


■28 


20-78 


+ 6-50 
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The aggregate excess or deficiency in rainfall during the growing 
season is in itself not sufficient to serve as as index of success in the 
growth of the farmer's crops. An aggregate deficiency, how r ever large ? 
does not necessarily indicate that the crops have been suffering for 
want of rain. If, e, g., the supply of moisture during April, May, Jun% 
and July has been about normal, and the deficiency occurred during 
August and September, conditions for crop growth may be considered 
favorable, although the shortage in the aggregate precipitation would 
seem to indicate the contrary. It will thus be seen that the distribu- 
tion of the rainfall is quite as imf>ortant a factor as the total supply. 
The appended table shows the departures of temperature and rainfall 
from the normal for the six months, April to September, 1893. 



Departure of temperature and precipitation from the normal. 



Districts. 



Ne w England ... . . .... ... 

Middle Atlantic States 

South Atlantic States ... 

Florida Peninsula . . . . . . ...... 

Eastern Gulf States... 

Western Gulf States. 

Ohio V alley and Tennessee . . 

Lower Lake "Region 

Upper Lake Region. ..... . . . 

Extreme Northwest . . .-. . ... .-. . 

Tipper Mississippi Yalley \-. . 
Missouri Yalley . . . . . . . . . ... . 

Northern Slope .......... 

Middle Slope .. .... ...... 

Southern Slope . -. 

Southern Plateau. ....... 

Middle Plateau .......... 

Northern Plateau 

North Pacific Coa-st Region . . 
Middle Pacific Coast Region . 
South Pacific Coast Region . . 



April. 



Tempera- Precipi- 
ture. tation. 



o jp 



■+2-I 
+2- 

— 1 • 
-7- 

2 • 

— 2- 
—5' 
—1 ■ 
+4" 
— 1- 
— 4" 



Inches. 

+ '1. 
— 2--1- 



— 1 '8 
0 

+2-2 
+1-4 
+1-4 
- + 1 
+3 5 
+1 '4 

— •3 
— 1 -8 
—2-4 

— -3 

— 1 
+2 -6 
-1-5 -3 

-v- -1 
—1 



May. 



Tempera- Precipi- 
ture. tation. 



' F. 

— •4 

— •9 
-10 



-•5 
- -9 
-2-3 
-1-6 

— 1 -4 

-2-7 

—3 

-1-6 

—2-6 

+ 1 

—1-9 

—2-5 

—4 -4 

—2 -4 

—1-9 



Inches. 
+13 
+ 1-4 
+ *4 



+ 1-1 
+1 -2 
+2-4 
+1-2 

— 'G 
0 

+ ■1 
—1 

— ■2 
— 1 1 

+ ■6 
+ ■6 

— -3 
+1-2 
+ 1'3 

— ■4 

— •2 



June. 



Tempera- Precipi- 
ture. tation. 



— -6 
+ "2 
+3-2 
+3-6 
+ 2-0 



+ 2 
+1 



+ 1-5 
+3-7 
+ 1-8 
— -1 
—5 
—3 -2 
—1 a 
— i-3 



Inches. 



+1 



—1-1 
-1 

+ *< 

—i'-: 
— i 



Districts. 



. New England . . .'. 

Middle Atlantic States 

South Atlantic States ... . . . . . 

Florida Peninsula 

Ea.st.ern Gulf States.......... 

Western Gulf States . .-. 
Ohio Valley and Tennessee .'. . 

Lower Lake Region 

Upper Lake Region 

Extreme Northwest . . . . . . . . 

Upper Mississippi Yalley .... 

Missouri, Yalley . ... ....... . . . 

Northern Slope .. . ........ 

Middle Slope 

Southern Slope 

Southern Plateau .. 

Middle Plateau .............. 

Northern Plateau. . - . , 

North Pacific Coast Region , . 
Middle Pacific Coast Region. . 
South Pacific Coast Region 



July. 



Tempera- Precipi- 
ture. tation. 



0 F. 



+ 
— 1 

+ 

+1 
+ 
+ 
+ 
+1 
+ 
+ 
+ 
+1 
— 1 
+ 
-2 
— 1 



Indies. 
—1*9 
-1-4 
—2 3 
=-2 
—1-5 
—1-5 
—16 
-1-3 
0 

—•8 
-1-3 
0 

-■7 
+ '1 

- . — -4 
0 

+ ■1 

— -6 
0 
0 



August. 



Tempera- Precipi- 
ture. tation. 



° f: 
+ • 
+i 



Inches. 
+ ■7 
— T 
+ 2-2 
—1-4 



-11 

— -2 
+ ■5 

-1-7 

— '5 
—2 
-1 -4 

— "3 



-1 
+1 
+1 

+ 



September. 



Tempera- Precipi- 
ture. tation. 



0 F. 

-2-8 
— 1-G 
+ 1-1 
+ •2 
+ 1-1 
+2. -4 
+1-4 

- -8 
0 

+ 2^2 
+ 2-5 
+3-6 
-j- -7 
+ 2-3 
+3- 
— 1 -3 
-1-2 

— •9 
. —2 

—2-8 
—4-7 



Inches. 
— 1 



—2 
0 

— 1 



+ 
+ 
+ 
+1 
+ 
+ 
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MONTHLY IlECORD, 

April.— In the South Atlantic and Gulf States, and on 11 so Southern 
Slope, the Bionth was warmer than the average, the latter section 
reporting the warmest April on record. In nearly all the other sections 
the temperature was below the average, the extreme Northwest and 
the Middle and Northern Plateau reporting the coldest April on record. 
In the -Soutli Atlantic, Eastern Gulf States, and the Southern Slope 
the month was .unusually dry.| while cold and wet weather interfered 
with farming operations in New York, the Ohio 1 Upper • Mississippi an d 
Missouri" valleys,- and in western Colorado, Utah, and Washington, 
Heavy snowstorms were reported in New England and New York on 
the 7th. the Northwestern States on the 11th, 12th, 19th, and 20th, the 
Cascade Moun tain region and: Washington on the 20th and .21st. 

May.— The month was colder than usual, except on the Southern 
Slope. Frost was reported as far south as the northern parts ot the 
South Atlantic and Eastern Gulf States on the 4th and 17th to 10th, 
and central Arkansas on the 2d, 3d, and 17th. Rainfall exceeded the 
normal except in the Upper Lake Region, the Missouri Valley, the 
Northern and Middle Slope, and California. The effects of drought 
began to be felt in- central -and western Kansas, the small grain and 
gr a ss crop n hem g dam a god by th e want o f rain . 

- June.— -The temperature during this month was above normal from 
the interior of the Middle Atlantic States, over the Lake Begion and 
Mississippi Valley, Minnesota and .the Dakotas, and the "Southwest. 
At some of these localities the month was the warmest June on record. 
Frost was reported in New England on the 8th and 29th, in central 
Ohio and lower Michigan on the 7 th. The rainfall was generally below 
the average, except in the South Atlantic, the Western Gulf States, 
the extreme North westyand the North Pacific Coast Region. At stations 
in southeastern Virginia and eastern South. Carolina the monthly rain- 
fall was the greatest on record for June. Hot winds damaged crops in 
central Nebraska on the 7th, in South Dakota on theSth and 29th, and 
in North Dakota on the 19th and 23d. 

July.— This month was colder than usual in New England, the Mid- 
dle Atlantic States, Florida, the Western Gulf States, and on the 
Pacific Slope, In the other sections the temperature was above normal, 
being the highest on record for this month at pi aces in North "Carolina, ' . 
Kentucky, and central Texas. . The month was exceptionally dry over 
the greater part of the country. The drought damaged crops in the 
Atlantic States, Alabama, the Ohio Valley and Tennessee, southeast- 
ern Missouri, Arkansas, central Texas, southern Kansas, western 
Nebraska, southwestern Dak ota, Utah, and Idaho. 

August— The temperature did not vary greatly from the normal, the 
largest departures being I degree above normal in the Middle Atlantic 
States and 1*1 degree below normal in the Middle Slope and Southern- 
Plateau. The rainfall was below the average, except in New England, 
the South Atlantic States, and the Lower Lake Eegion. The injurious 
drought of the preceding month thus continued to the middle of 
August, and had generally lasted from eight to eleven weeks, before 
it was broken by rains in Kentucky, Illinois, Indiana, Ohio, Michigan, 
and Missouri. A hurricane that passed along the Atlantic coast dur- 
ing the last part of the month did much damage in the South Atlantic 
States. The destruetion to crops and property exceeded $3,000,000, 
and there was a loss of human life aggregating neaily 2,000. 

September.— The month was warmer than usual throughout the inte- 
rior of the country. On the Pacific Coast it was below normal. The 
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rainfall was above normal in Maine, the interior of Eorth Carolina, 
northern .''Georgia," western Tennessee and Kentucky soiitheastem 
Louisiana, and southwestern AlaB am a. A protr acted drought pre- 
vailed over all sections of Nebraska from the 1st to the 20th of Sep- 
tember. In Ohio the drought was reported as damaging pastures and 
crops. 

CHOP HBVISW. 
. : "WHEAT. 



\ The condition of the crop 18.92- ? 93 ? .as. reported in December, 1892, 
was 87*2. The condition for the same month— -December— in the year 
1890 was 98-4, and the succeeding crop of 1S90-'91 was 011,780,000 
bushels. In December, 1891, the condition of the crop was 85*3, or 13 
points lower than that of the previous year, The succeeding harvest 
showed a total yield of 515,919,000, which is a little over -84- per cent of 
the crop of 1891. If the December condition of winter wheat governed 
the prognosis of the succeeding harvest, the crop of 1 S92~ ? 93 should have 
been, in round numbers, 407,000,000 bushels instead of 390,000,090, as 
reported, A. very considerable portion of the area was sown late, and 
the winter was generally unfavorable to the crop. 

In Eew York the conditions were generally good at "time of seed- 
ing, though the. latter part of the fall was dry, checking growth. The 
winter, .however , was favorable, being equable and, through a, generous 
supply of snow spread over a large territory, affording- ample pro- 
tection and insuring good condition for an early and vigorous start. 
Much the same conditions existed; in New Jersey, for, although less 
top was formed in autumn than usual, the protection from snow kept 
the crop in excellent state for growth in early spring. In neither of 
these States was there any damage from fly worth noting. The soil -in 
Maryland, Virginia, and North Carolina was generally too dry for seed- 
ing and germination, but in all of these States the snow covering was 
good during most of the winter, which, on the whole, was severe. In 
these States the crop emerged from its winter coverings looking well. 
In South Carolina the soil was in favorable condition for planting, 
except: in sections where the drought in the early part of the planting 
season and the cold of the latter part retarded germination and growth. 
In Arkansas the plants wintered only fairly well, and as there was but 
little snow protection, they were exposed to alternate thawing and 
freezing. The sowing was late in many localities by reason, first, -of 
drought and, later on, wet weather, which made preparation of the soil 
more than usually difficult. In the South generally the winter condi- 
tions were not unfavorable. In Kentucky the soil generally was too 
dry for successful seeding and germination. There were a few coun- 
ties however, that '.presented notable exceptions. 

In Ohio the seeding season was too dry for the proper preparation of 
the seed "bed,- In some localities the seed did not come up, while in 
most others the germination was slow, and the plant entered the winter 
under unfavorable auspices. The seeding conditions in the States of 
.-Michigan, Indiana, Illinois, and Iowa were much the same in the fact of 
a generally deficient moisture, resulting in tardiness of germination 
and weak growth to the very edge of the winter • and in these States 
the winter was severe. In Missouri sowing was generally two weeks 
later th an usual because of the prevalent dryness, and the soil was dry 
and cloddy. The rains of October improveel the condition of the early 
sown, but grain sown afterwards did liot get a sufficiency of growth and 



472 REPORT OF THE SECRETARY OF AGRICULTURE. 

strength to enable at to withstand the severe cold of the winter. It 
therefore came forth in early spring in a weakened condition and xnueli 
of it was winter-killed. In. Kansas the ground throughout the State, 
except in a few localities, was too dry for a proper preparation of the 
seed bed, and the weather being both dry and cold during the winter, 
germination and growth were seriously retarded. In the western and 
some of the central counties where the planting was late the seed had 
not sprouted so late as April, and some did not sprout at all, During 
the winter in what is known as the " wheat belt" of the State there was 
very little protection from snow, and the cro£> came from its " winter 
quarters v in a poor condition. % v 

The fall conditions in Nebraska were of the same general character 
as those which prevailed through the western wheat belt. Early sown 
entered winter in fair condition, but most of the late sown was slow in 
germination (much of it never sprouted at all), and entered upon winter 
in a comparatively feeble state. This was due almost entirely to the 
effects of drought upon the soil. In Washington and Oregon the win- 
ter protection was excellent, but the Mi was dry and germination 
thereby affected adversely. In California, owing to the -irregular - and 
inopportune fall of rain, the general condition of the soil for seeding 
and germination was not favorable. In some parts the weather was too 
wet, m others too dry, and in others unseasonable. 

Throughout the Eastern, Middle, and Northwestern States the crop 
was generally well covered with snow, but over large areas the benefit 
thus afforded was fully offset by the excessively col d winter, high winds, 
which in, some regions tore the crop from its bed, and the alternate thaw- 
in g and freezing which occurred over extensi ve areas during the months 
of February and March. As it was, the early spring condition was very 
low compared with the records of previous years, in fact only 1-4 per cent 
higher than that of 1885, which was the lowest April condition ever, 
reported. The May and June reports showed a decline from the low 
April condition. In July there was a slight rally, bringing the indica- 
tions up a very slight fraction above the gloomy spring prospects, fol- 
lowed by a steady decline thereon until harvest time. 

One effect of the drought and the severe winter was the abandonment 
of a very considerable portion of the area sown and the substitution of 
other er ops. This was done notably in the States of Missouri, Kansas, 
Nebraska, Indiana, and Illinois, and to some extent in other States! 
Borne damage from the Hessian fly occurred in a few States, Ohio, 
Indiana, Illinois, and Michigan being among the number, and from the 
chinch bug in Kansas. 

In the spring-wheat region sowing was generally late because of a 
cold, backward, unfavorable spring, and in consequence of this feet and 
the low prices of wheat some reduction of the usual area devoted to the 
crop was made. In some parts of the region the late seeding and slow 
germination were due to a lack of moisture, while in others these -.effects 
followed cold, wet weather. The month of June showed improvement 
in condition, but this was succeeded in July by a decided decline^ which 
continued to the end of the season. The condition of both spring and 
winter wheat at the harvest point was the lowest since 1885. 

Condition ■ oj ' winter itili eat. 



Year: 


Axnil. 


May. 


June. 


July. 


Septem- 
ber. 


1802 ...,„..,;..:. 


81'2 
- 77 -i_ 


84 
75-3 


88-3 
75 * 5 


89 -6 
77-7 


87*6 
76 -8 


1893 
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CORN. 

The com crop was planted rather late at the usual planting 

time the weather, varying with localities, was either too cold, too wet, 
or too dry. Noth withstanding '.the late planting, the crop made fine 
progress through the month of June, and the July average of condi- 
tion was the highest for that month of any year since 1887. The latter 
part of June or the first of July, however, witnessed the beginning of 
a season of drought that for prevalence and persistence has not been 
surpassed, if even equaled, for a number of years. After July a pro- 
nounced decline in the condition of the crop was manifest, and this 
decline continued without interruption to the harvest time. 

The October report showed a falling off from the July returns of 
condition of over 18 points. The unfavorable conditions of the sea- 
son were, however, somewhat compensated by an increase of acreage, 
as compared with the previous year. This increase as shown by the 
July returns was not net. A very considerable subtraction therefrom 
must be allowed, as much of the crop planted was cut for fodder or 
failed outright, so that the aggregate yield was not improved thereby,, 
The quality of the crop varied greatly in the principal maize States 
from u worthless" to u the best crop," and the yield from 5 to 60 bushels 
per acre. This variation was due, to no inconsiderable extent, to the 
condition of the soil when the corn was planted and the drought struck 
it. The soils that were best prepared for planting withstood the dry 
season much the best, illustrating the advantages to be gained from 
thorough cultivation. 

The condition of corn as reported for the years 1892 and 1893 is 
shown in the folio win g table : 



Condition o f corn . 



Tear. 


July. 


August. 


Septem- 
ber. 


October, 




81 -1 

m -2 


82-5 
87 


79 -6 
76-7 


79-8 
75-1 


1893 .................... ...... . . ....... 





The following table, showing condition in the principal maize-pro- 
ducing States for the same years, is given for further comparison: 



: States. 


July. 


August. 


September. 


October. 


1892. 


1893, 


1892. 


1893. 


1892. 


1893. 


1892. 


1893, 


New York - -. ............ 




90 


- 93 


90 


92 


89 


8G 


87 


85 






96 


So 


90 


90 


78 


74 


76 


76 






95 


97 


97 


88 


98 


89 


95 


86 






95 


89 


94 


75 


93 


71 


93 


.-. 76- 






92 


92 


92 


86 


92 


. 76 


89 


76 






93 


90 


90 


86 


83 


75 


81 


73 


Ohio............ ........ 




80 


93 


81 


85 


79 


64 


80 


70 






■72 


9G 


71 


79 


75 


59 


77 


61 






70 


92 


73 


81 


70 


64 


71 


66 






75 


-98 


79 


102 


73 


96 


79 


&3 






75 


92 


83 


95 


82 


92 


82 


«fi 






81 


93 


81 


82 


70 


73 


70 


64 






84 


9i 


80 


84 


76 


71 


78 


65 



OATS. 



The area devoted to oats has been slightly increased as compared 
with that of 1892, In condition also the crop started with a slight 
advantage over that of the previous year, which was not maintained, 
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however. The fall from June and July .-conditions (which were 88-9 and 
88*8 respectively) as shown by the September returns was rapid and 
precipitous. There occurred in the brief space of two months a change 
for the worse of 14 points, and the crop approached harvest with a con- 
dition of 74»9 against 88-9' in June, and against 78*9 for the same month 
-(September) in the year 1892. 

-A comparison of conditions of this year's crop with that of 1892 is as 
follows; 

. Condition of [oats. 



Tear. 


.Time. 

88-5 
88 -9 


July. 


August. 


Septem- 
ber. 




87 -2 

: 88 8 


8G--2 
78 -3 


78 -9 
74-9 







BUCKWHEAT. 



Buckwheat, the least of our cereal crops, showed an August condi- 
tion of 88'$, from which it declined until it stood in October at 73^ a 
fall of a little over 15 points. The August returns showed a decrease in 
•the" acreage as compared with 1892 of nearly .6 per cent. The product 
for the: year 1893 is about an average one. 

: rye. . 

The general conditions that affected other cereals detrimentally were 
not so apparent in connection with the rye crop. The average yield per 
acre as given in the October returns showed" an increase over that of 
the year 1892, being 13-3, against 12-7 bushels in the October report 
of last year. There w 7 as a decrease in the breadth sown, as comrmred 
with the previous year, of some 0 points. The June condition was 
84-0. The . September or harvest condition averaged 82 per cent, a 
very slight fall compared with that of other grains. 

BARLEY. 

The June returns indicated a decrease in the breadth demoted to 
barley of about 5 jmiiits. The-; condition, reported in the same- .month 
was 88-3 per cent, from which it 'declined to '83*8 in September, losing 
but 4£ points during the unmvorable seasom 

POTATOES. 1 

The first returns relating to the potato crop in July showed an increase 
of area of a little over 1 per cent over that of 1892. The shortage of 
the crops and the high prices of the previous years tended to an 
■.enlargement of breadth, which was checked, however, in some sections 
by a scarcity of seed. The reported condition in July -was 94*8, about 
the average for a series of years, The October condition showed a 
decline since July to 71-2, a fall- of 23*0 points. The crop is below an 
average one, due to the uneven mid untimely distribution of moisture. 

THE GRASSES. 

Owing to the droughty condition in the fall of 1892, the deficient pre- 
cipitation except on the Pacific slope, during the winter months, and 
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the unusually cold winter and backward spring, the growth of grass 
on .spring, pastures-, and mowing lauds was seriously retarded. Excep- 
tions are to be noted in localities which bad the advantage of a con- 
tinued snow protection. The June returns showed a condition some- 
what lower than that of 1892, but higher than at the same date in 1891. 
There was a range in the New England States from 02 in Khode Island 
to 98 m Massachusetts, ^while New York stood high, at plump 100, 
Southward through the Middle Atlantic States the range of condition 
was lower, In G eorgia and the Gulf States from Alabam a to Lo uisiana 
inclusive, in Arkansas, Tennessee, and the States of the Ohio Valley, 
and in Michigan, Wisconsin, and Iowa the condition ranged as high as 
from 95 to 100 per cent. In the Northwestern States from the Bakotas 
to the^Pacifie the range of condition in June was generally high. 

In duly, in most of the States, the condition of pasturage on the 
whole was satisfactory, although drought occasioned some deterioration, 
through 5 ew Mexico and Arizona and on the plains and tablelands of 
the interior, thus lowering the average condition for the country as com- 
pared with the very high average of J uly, 1892. The condition in 
a few_of the Atlantic States fell somewhat, ns did also that of Kansas 
and N ebraska, and the territory to the west and southwest of these 
States.. Later on in the month of August the general condition of 
pasturage declined considerably as a result of the lack of rainfall during 
the month of July, and in some parts of Indiana, Illinois, Yv T isconsin, 
and Minnesota, farmers were ; compelled, by reason of the destruction 
of the pasturage, to feed their stock as in winter. In the States of 
the -Atlantic coast, and in parts of West Virginia, Tennessee, and 
Ohio, the pastures were materially benefited in September, by timely 
rains. Some improvement also occurred in portions of Kansas, Colo- 
rado, and the Territories of Utah and Arizona. 

The June returns showed a reduction of area as compared with the 
previous year of 2-5 per cent, while the report of condition was 92-7 
as compared witli 94*9 the sanie month the year before. In July the 
condition stood -at 92*6 as compared with 95*5 of the year 1892. The 
condition was lowest in old fields exposed to the drought of the autumn 
of the previous year and the severities of the winter following- The . 
condition of timothy stood in July at 89-8, while for that month in 1892 
it was 96-8, a difference of 7 points. Its condition through the season 
corresponded with that of pasturage. Notwithstanding'the low aver- 
age of eoiidifion as compared with the previous year, November returns 
showed the average yield of hay to be 1-32 tons per acre as against 1-17 
tons per acre in 1892. The explanation lies in the large amount of alfalfa 
included in the term, the yield per acre of this fodderplant beingmuch 
greater than that of the cultivated grasses. 



COTTON. 



The cotton acreage, in 1892, according to the report of the Statistician 
for that year was heavily reduced by reason of the "discouraging, effect 
of low " prices, etc. 7? - ■ "... "" 

This year's returns show an increase of that acreage as compared 
with the reduced area of 1892. The May returns showed th at 85-3 per 
cent of the proposed breadth was planted by the first of that month, 
which is about the usual pi oporl ion lor that date. Where retarde'&plant- 
ing was reported the causes were indicated as drought, frost, or excessive 
rain according to locality. The weather c^onditi on s at this time were 
generally unfavorable to germination and growth. The reports as to 
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contemplated acreage were of a dubious character, so much so that it 
was impossible to foreshadow the final results thereby. The June 
returns were not of an inspiring character the conditio the plant 
being 85-6, which, however, was but three- tenths of a point lower than 
the condition reported for June, 1892. A decline of nearly 3 points 
from this figure was shown by the July reports, the assigned causes 
being low temperature, cool nights, drought, spots, and injuries done 
by lice and other insects, overflows, etc. 

In August the condition had declined from that of the previous 
month a little over 2 points, standing at 80*4 against 82*7. This was 
the lowest August average ever reported by the Department, The 
September condition showed a continued decline, being 73-4, or 7 full 
points below that of August, and the lowest September condition since 
1881, when it stood at .70. In addition to unfavorable weather condi- 
tions, prominent among which was drought, the corresponclents ascribed 
the decline of condition to the attacks of insects, such as caterpillar and 
the boll, army, and leaf worms, and to some extent to rust. The per- 
sistency of the retrogressive, tendency in condition was still further 
manifested by the returns of October, which gave a condition of 70 •? 
per cent, a fall of 14-8 points since June. As was expected from these 
returns, the November reports did- not indicate a high rate of yield and 
pointed to a diminished harvest compared with even the poor yield of 
1892, The advices subsequently received, together with reports of 
individual planters or farmers, justify a moderate increase in the state- 
ment of yield over that indicated in the November returns. 



TOBACCO. 

The tobacco crop started out in July with most promising condition, 
the returns indicating 93 per cent, a higher average than had occurred 
in the four years 1889 to 1892, inclusive. Prom this elevation it fell to 
82-2 per cent in August and to 73-3 in September, the lowest condition 
for several years. A slight rally was reported in October, due to bet- 
ter meteorological conditions during September, but which came too 
late to -repair the serious damages of the prior condition s . The October 
condition was 74 per cent, a net fall from that of July of 19 points. 
The yield, 687 pounds per acre, is lower than the usual yield; it is 5 
pounds above the average yield for 1892 and 61 pounds lower than the 
average for 1891, The yield per acre in the seed-leaf growing States 
is, as usual, larger than in the States growing heavy tobaccos. 

FRUITS. 

The season of 1893 has been a poor one --for the growth of large fruits. 
The monthly reports" pointed- to failure from the first, The elements 
have b een adver se. Frosts,- wet, droughts, and win ds have suec essively 
and in turn interfered with bloom, set, growth, and maturity. At time 
of harvest many orchards were almost bare of fruit. 

PRINCIPAL CROPS, 1893. 
CORN. 

The area devoted to corn as estimated for the crop of 1893 makes an 
increase over that of 1892 of 1,409,867 acres, and is less by 40, 737 acres 
than the census crop of 1889. The aggregate estimate for the year is 
72,036,465 acres, or 1,493,008 acres above the average for the ten years 
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1880 to 1889, and 897,514 acres below the average acreage of the three 
years 1890-1892, which included the unusually large area of 76,204,515 
acres in 1891V The estimates of area, product, and value are given in 
the following table : 

Area, product, and value of corn, 1893. 



States and Territories. 


Acres.. 


Bushels. 


Value. 


— — — — — — '•■ : ; ' ; : — r — - 

... . 


13 553 


lift finR 


•f jSD4, oU? 




25 074 








11 AQ1 


1, 4<so, D40 


871, 474 




A ft A nr\ 
4U, 4DU 


1, B5l>, 410 


840, 354 






218, 356 


1 Kn Ma 
150, DO© 




4a, obi 


i, J28, dOf 


786, 116 




517, 135 


li>, iiDO, 40i> 


8, 390, 518 


•ST . _ f ' - . - 


orrr? -i no 

277, lad 


f7 1r?a A r A 

7, 1/9, 040 


3,733,101 


Pennsylvania ■.. ... ... ... 


1, 273, 418 


oi "i no rr i "i 

31, 198, 741 


15, 287, 383 




199, 874 


4, 91o, 900 


1, 966, 760 




AO Q (\R.n 


10, U/O, ij£iL 


8, 634, 41? 




1, 652, 595 


31, 234, 046 


14, 367, 661 




2, 'luO, Si.U 


20, yo4, did 


14, 977, 157 




1 COD F1 -t 

1,-oJd, Oil 


-in en 1 noc: 

12, d01j Ooo 


7, 500, 621 




0, Uo4, U ti) 


do, O/o, 2// 


18, 859, 83i 




kiik -t on 

ouo, 


A QAO Pfi/f 


O OQQ DAO 

O, OOO, d08 




*> AR^ Q JQ 


ZO, oZc, 014 


lb, 713, 8^3 




1 970 777 


9Fi fil 7 1 70 
jiD, ol /, i/y 


14, iyy, 44s 




i 071 t^nu 

±, VJ ( 1, OUO 




S, D/O, ^/J 




*t 17^ fi^ 


fil 170 Ofl-. 






1 Ofi^ 110 


(Ji, 11 U, 014 


14, 44y, euts 




9 QQS 917 

A, <'00, j£4:J 


RIO «R1 


<i4, ft^o. otse 






1/1 AQQ 

14, uoy, 001 


7, (48, 9<g 




obo, you 


AS AOS OPO 


on OJO ACS 

J9, 24d, 4bt? 




9 7'IQ ^iQ. 

z, ( vja, oia 


Al iQ7 Ofifl 
O-i, "15/, ZOO 


,£0, /y4, ytJc 






/ij., /yu, odM 


9, 805, 743 




o, 40O, Z2u 


OO, L»00, (rtj 


30, 732, 762 




O, i4 i. IUU 


luu, OOU, 4/U 


49, 770 t 646 




971, 686 


28, 956, 243 


10, 134, 685 




887,052 


25, 103, 572 


8,535,214 


Iowa, . . .... . . . ... .... — • - • 


7, 428, 677 


251, 832, 150 


67,. 994, 681 




5, 670, 169 


158, 197, 715 


47, 459, 315 


Kansas ... . . . - - -. . ... v. . . . 


6, 547, 263 


139, 450, 702 


43, 231, 578 




C, 241, 226 


157, 278, 895 


42, 465, 302 




■865, 472 


20, 511, 686 


5, 127, 922 




20, 142 


416, 939 


158,437 


^.Tontana 


1, 102 


30, 305 


21 234 




2, 071 


38| 314 


24^ 138 




123, 107 


2, 031, 266 


1, 035, 946 




25,155 


686, 422 


451, 860 




4, 004 


81, 951 


54,088 


Utah.. ......... ... 


8, 575 


184, 363 


106, 931 






Idaho 


i, 628 


31, 740 


22, 540 




8. 405 


179, 027 


110, 997 




13, 132 


324, 360 


152,448 




71, 775 


2, 275, 268 


1, 137, 634 


Total. . . . 


72,036,465 


1,619,496,131 


591, 625, 627 



The average rate of yield, 22-5 bushels per acre, is the lowest for ten 
years, with the exception of the years 1886, 1887, and 1890, It is only 
a little lower ? however, than that of 1883, which was 22-7, or two-tenths of 
a bushel greater. The average value per bushel is 38 s 5 cents, which is 
2-9 - cents, or about .7- per cent lower than the value of 1892, This value 
is 6-1 cents less than the average of the ten years 1870-1879, 2-8 cents' 
. : less.-"than'th^ cents below the aver= 

a^e value of the three years 1890-1892. In the ten years preceding, 
only four crops, viz, those of -1884.(35-7), 1S85 (32-8), 1888 (3i-l), and. 
1889 (28*3) have had a lower average value. 

Only two crops in the ten years 1884-1893 have been smaller, those 
of 1887 and 1890, the total crops of these years, respectively, having 
been 1,456,181,000 and 1,489,970,000 bushels, 

The total value of the crop, $591,625,627, is less than the value of 
the smaller crops of 1887 and 1890, '$54,481,143 less than that of the 
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first of these years, and '.$162,80.7,824 less than that of the second: and 
altlioiigii the GroT> is only about 0,000,000 bushels loss than that of 1892, 
its nieney value on the "-farm 'is ".oyer- .$50,500,000 leas, The value per 
aereia 08.21, the lowest for ten years,- except for the years 1880 and 1889, 
■ The following* table shows the breadth, product, value (farai), aver- 
age yield per acre and average value: per bushel and per acre of corn 
for the past fourteen years: V 



Corn crops of y _ tlie [ fourteen years, 1SS0-1S.92, with averages for two decades. 



Year. 


Total produc- 
tion. 


Total aiWiof 


< - ,ijK ; bushel. 


Average 
yield per 
aero. 


Average 
value per 
acre. 


■ 

1880- .-..-..-.......-.... 

1881- -.-..--.--. 

1882. ... ...... ... 

iss:; 

1884 

3885-..-.- 

1880 

1887:--. ........ . ... . . 

1888 • 

1889 ............... 

H&tai ............. 


1,717,431,513 
X, 194, 016, 000 
1,017,025,100 
1,551,000,895 
I, 705, 528, 000 
1,030, 170,000 
1, 665,111,000 
1,450,101,000 
1,987,700,000 
• 2,112,892,000 


Acres, 
02. 317, 842 
04, 232, 025 
65, 650, 545 
08, 301,880 
- - m. 083, 780 
73,130,150 
75,091, 208 
72,392,720 
75,672.763 
78, 310, 651 


$379,714,400 
: 750,482,170 
783, »37, 175 
058, 051, 485 
040, 735, 500 
335,674,6^0 
610, 311, 000 
GUI, 106, 770 
677, 501. 580 
507,018,829 


Cents, 
m. 6 
~ 63. 6 
48. 5 
42.4 
35.7 
32.8 
36. 6 
- 44.4 
. 34. 1 
28,3 


Busleis. 
27 '0 
18 -6 
24*6 
22 "7 
258 
26 -5 

20-1 
20-3 
27 


$10.91 
11.82 
11.94 
9.63 
A). 19 
8.69 
8. 06 
8.93 
8. 95 
7.63 


17, 034, 430, 533 | 705, 434, 573 


6, 089, 423, 098 




Average for 10 years— 

1889 .U 1889 ...... 

Avera^o for 10 years — 


1,703,413,051 
1, 181, 480,054 


70, 5i3, 457 
43, 741, 331 


638, 912,; 370 
504,571,018- 


. 39.3 
42. 6 


- 2i 1; 
;- 27*1 


9.48 

11.54 

10.48 
10. 98 
9.09 
8. 21 




1,489,070, 000 
2, 060, 154, 000 
1, 028, 461, 000 
1,019,400,131 


71,970,763 
76, 201. 515 
70,620,658 
72, 030, 465 


~754,-433T45r 
836, 439, 228 
" 642, 340,630 
591, 625, 627" 


50. 6- 
40. 6 _ 
39.4 
36. 5 


27" 
23 -1 
22 *5 


I80i...-. .. 


1802...... 

1803, v.... ........ 

T#tal 


8, 708, 081,131 


290,838,401- 


2,824,644,936 








Average for 4 years — 
1800 lo 1893 






.......... 


■ 1 ' 
4, 000, 521, 033 ; 72, 700, C00 


708,161,-234 


41.6 


23 -4 


- 9. 71 



The following table gives the production and exports of corn for the 
past twenty-three years, 1870. to 1802, inclusive. The exports of corn, 
including meal, during this period have averaged 8*8 x>er cent of the 
crop. The sale of corn ia Europe depends principally upon its rela 
tive cost as a food for animals. As yet, maize is not used to any con- 
aiderahie extent in Europe .. as •human'- food, although very strenuous 
eubrts have been and are being made by this Government to acquaint 
the people of the other side with the edible qualities and the great 
value of this cereal as a nutrient. 



Production and exports of com, 1870-1892. 



fears. 


Production, J Experts. 


Expor- 
tation. 


Tears. 


Production. 


. Exports. 


Exp or 
cation. 

P. cr. 

- 2-9 
3-3 

2- 5 

1- 7 

3- 6 
4 -9 

2- 2 

3- 7 
2'9 


1870.....;... 
1871.,...-... 
1872......... 


- 1.094, 255, 000 

- 901, 898,-000- 
1,092,710,000 

932, 274, 000 

- 850,148, 503 
3,321,033,000 
1, 283, 827, 500 
1,342,55^,000 

. 1,388,218,750 
1,754, 501, 670 
1,717,434,543 
1,194, 916, 000 
1, 617, 025, 100 


Bushels, 
10,673,553 
35,727,010 
40,151,374 
35,^85,834 
30, 025, 036 
50, 010, 532 
- 72,652,611 
87,192,310 
87,881,892 
4)9,572,320 
93,648,147 
44,340,683 
41,655, 653 


P. si 
1 

3-3 
3 7 
3*9 
3-5 
3*3 

8*5 
§•3 
5-7 
5 *5 
3*7 
2-6 


1883.- ....... . 

1884...,.,.. 
1885. ....... 


Susliels. 
1, 551, 066, 895 
1, 736, 528, 000 
1,933,170,000 
1,665,441,000 
1, 456, 161,000 
1,987, 790, 000 
2, 112,892,000 
1,489, 970, 000 
2,060,154,000 
1,628,46-4,000 


Bushels. 
46, 25K, 003 
52, 876,450 

- 04, 82:\ 617 
41, 308, 584 
25, 360, 869 
70/843,673 

- 103, 418, 709- 
32, 041, 529 
76, 602, 285 
47,118,524 


1873......... 

1874 ......... 

3875-,..... A 

1876......... 

1877...- 


1887 ... 

1888- ....... 

1889........ 

1890. ....... 


1878-,....,.. 
1879....,...: 


1891---.... 
1892.. ...... 


1880-......., 


Annual 
average . 


1881......... 

1882...-.,... 


1, 489, 704, 250 


50, 130, 519 


3-8 
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In tke above table, it must be under stood that tho" figures of produc- 
tion are" for the respective calendar years, while tliose of exports are 
for the fiscal years ending Juno HO of tit e year following. 

As an auxiliary to tbo methods adopted by the Department to approxi- 
mate crop faets^ Tcturns are obtained torn a selected list of farmers/ 
These '.'reports- from; representative farmers differ in results, to some 
extent, from those obtained from the general surve3 r , but not more than, 
would be expected, considering their exceptional sources, and on the 
whole they are strongly corroborative of the correctness of the returns 
from the wider range. /-Bet-urns -from; in dividual com growers this year 
have been received from 39,184 persons, embracing a total of 1,508,465 
acres producing 40,552,040 bushels, the yield per acre being 25*9 bush- 
els* The report from the same source in 181)2 was from 50,000 farmers, 
and covered an aggregate of 1,089,081 acres, with a yield of 45,477,652 
bushels, or 26- 8 bushels per acre, The area reported in 1801 was 
1,021,284 and the vield per acre 28-7 bushels, The October condition 
of , the three years, 1891, 1892, and 1893, respectively, was 92-5, TO-S, 
and 75-1 per cent. 

Yields of com -per acre -as -shown dy returns' from selected farmers. 



Si ate a and Territories. 


181)0, 


3 891. 


1 - 
18C2. 


1393. 


Maine ....... .-. . . . .. 


88 


44*6 


41-6 


35 -7 


ISe-w Hampshire . - . - - - - - - 


44 '0 


45-7 


43-2 


47 3 




43 


44 


42 -7 


45*3 


Massachusetts. . - - 


43'4 


42 -9 


37 "7 


37 5 


"Xtliode Island 


38 -4 


25'3 


36-1 


32 -4 


Ooiitiec tie ut ..- 


42-4 


43 


43 -1 


51 -7 




29-G 


33 -5 


37 9 


U V 






43*4 


48 -9 
34-8 


31 *5 


Pennsylvaiiia . ... . . . . . . . 


3CG 


44 -3 


31 -1 


Delaware , ........ 


19 -D 


30-4 


31-3 


24*2 


Maryland 


35-2 


43 G 


32-8 


30 *5 - 


Virginia .- 


23 -2 


27-7 


22 -4 


23 '3 


ISorth Carolina 


19' -3 


17-2 


15-4 


16 


South Carolina 


12--7 


12 -2 


12 -9 


10 '5 




12*5 


13 '3 


12 -9 


12-4 




10 


11-4 


11-5 


13 -4 


Alahamn. . 


17-3 


16 -2 


12 2 


12-4 


Mississippi 


15-9 


37-2 


17 *2 


13 -9 


"Louisiana . . . 


18 -3 


20-3 


12 -5 


17 -2 




21 -4 


22-6 


23 0 


19-4 


Arkansas . ......... . 


ID 


26 1 


19 *4 


20-4 


Tennessee . . . ........ 


- 22 -9 


29 -7 


27 1 


24 -7 


West Virginia .......... 


23-3 


36-5 


31-9 


27-3 


Kentucky . . . . 


24-5 




29 5 


23-1 


Ohio.-,./-............-. 


28 -1 


34 -8 


40-3 


3C-5 


Michigan. .... 


29-2 


83/3 


42'3 


28-9 



States and Territories. 



Indiana..... 

Illinois . , 

Wiseonsm 

Minnesota ..... 

low a. ... , 

Missouri 

Kansas ... . 

Nebraska. 

South Dak ota....... 

North. Dakota 

Montana 

Wyoming 

(Morado. 

JTevr Mexico 

Arizona 

Utah 

Nevada. ... 

Idaho.... . . .......... 

Washington 

Oregon . 

California 

Oklahoma T 

Indian T 



Average 23-1 



39 

40-7 
29-2 

29 3 
41 

32 -9 
28 -8 
<ii'L 
23 '5 

18 1 
27 -8 
38 

23 =5 
20 -6 
23 -4 

19 1 
22 '5 
22 -3 
37 9 
27 -5 

30 -4 
25 -9 
43 '3 



1892, /1S93. 



34 -7 

S3 • 
23 -3 
30 
34 

31-2 

2G-3 

33-5 

214 

23 -8 

31 

23 -3 

21- 7 
19-3 
25-2 
19-5 
20 -9 

22- 2 
10 *G 

19- 1 

20- 5 
27 -6- 

21- 6 



"■26 -7 
30-j8 
37 

31 -8 

40 

33 -8 
211 

22*6 
18-3 
21 -8 
22-5 
9-6 
10-7 
24-7 
19 

41-9 

28-1 
14 
19 -3 
23 -3 



28*7 20 ■ 



25>9 



.; wheat; 

As the reported condition of this crop from month to month during 
the entire season indicated in advance, the crop harvested in 1893 web 
one of diminished yield. Further investigations, while resulting in- a 
Blight increase in the average yield per acre, have substantially - con- 
firmed the correctness of the October returns. The total breadth har- 
vested is estimated at 34,629,418 acres, as against 88,554^430 in 1892, a 
falling off of about 3,925,000 acres. This is the lowest average estimate 
of acreage in the fourteen year& fmni 188 except that of 1885, 

and but 440,000 acres more than for that year, It is less by 2,049,744 
acres than the average of the period 1880 to 1889, and 3,556,742 acres less 
than the average of the three years 1890-1892. This diminution in the 
breadth was due in "part to abandonment and a devotion to other crops 
of parts of the acreage sown, because of the unfavorable winter .and 
the dry summer season. It was also, to some extent, an effect of low 
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prices. The reduction of area was greatest in such .surplus winter- 
wheat States as -.-Illinois, Missouri ? Kansas ? and California, and the 
range of decrease in the spring-wheat States of North and South 
Dakota and Minnesota was from 5 to 10 per cent. 

The total product as estimated amounts to 396,131,725 measured 
bushels, which is about 3,000,000 bushels less than the crop of 1890, 
215,618,275 less than the crop of 1891, and 119,818,275 less than that of 
1892 s This aggregate production falls below the average for the ten 
years 1880 to 1889 to the amount of 53,563,634 bushels, and is 84,648,956 
bushels less than the average crop for the four years 1890 to 1893, inclu- 
sive. 

Notwithstanding this remarkable falling off in the total product, 
there has been a fall in the price per bushel, so that the farm value of 
the crop is estimated at the comparatively low amount of $213,171,381, 
which is the lowest recorded since 1863. The average farm price per 
bushel is estimated at 53.8 cents, making an average farm value per acre 
to the cultivator of $6.16, which is $6,84 less than the average for 
the period 1870 to 1879 ; $3,81 less than the average for the decade 
1880-1889, and $3.11 below the average for the four years 1890 to 1893, 
inclusive, 

Area, product, and value of tulieai, 1893. 



States and Territories. 



Acres. 



Bushels/ 



Value. 



Elaine ..... 

■K ew Hampsliire 

Vermont ................ 

Massachusetts 

Kb ode Island, ... .... 

Connecticut: ......... 

New York 

New Jersey ... ............ 

Pennsylvania .. ..... ... . . 

, Delaware . 

Maryland ........ ... 

Virginia. . ... ... ..... 

North Carolina.../ 

South. Carolina. .... ... . . 

Georgia ....... 

Florida. 

Alabama ............. 

Mississippi ............. 

Louisiana . 

Texas 

Arkansa s 

Tennessee , . . . 

West Virginia. ...... .... 

Kentucky - - 

Ohio....:................ 

Michigan . . .............. 

Indiana 

Illinois ...... ... ...... 

Wisconsin. . . ... — . . . .. 

Minnesota. . . ..... . . . 

Iowa . . . . 

Missouri. . ........... 

Kansas ....... . . . . ........ 

Nebraska 

South Dakota ........... 

North Dakota ....... ... 

. Montana.-. ... . ... . ... . 

Wyoming ...... ... ...... 

Colorado. . .:. . . ... 

New Mexico ....... . . . 

Arizona -. . . . . 

Utah:. ........ 

Nevada . 

Idaho................ 

Washington. ............ 

Oregon . ... .-. . . . , . . 

California . . ... ... . . . ... . . . 



4,500 
2,327 
8,225 



72, 000 

"■ 34, 905 
138,180 



472, 142 
123, 701 
, 310, 822 
99,440 
497,903 
775, 097 
724, 111 
147, 202 
240,070 



6,846,059 
1,793,605 

18, 351, 508 
1, 461, 768 
6,721,691 

- 8, 681, 086 
5, 937,710 
927, 373 
1,732,824 



$73, 440 
29,669 
117,453 



" 5,203,005" 
1,255.566 
11, 928, 480 
877, 061 
: 5,108,485 
5, 469, 084 
4, 275, 151 
908, 826 - 
1, 559, 542 



47,1 



,577 



392, 616 
27, 543 



431,732 
171,211 
809, 024 
398, 056 
936, 678 
683, 904 
509, 145 
523,362 
348, 462 
651, 465 
197, 363 
586, 889 
609, 216 
708,092 
228, 493 
414, 281 
753. 980 
" 43, 431 
5, 082 
137, 636 
39. 571 
11, 000 
105, 650 
5,613 
78, 400 
486, 883 
610, 622 
620,490 



'4,533, 186 
1,369, 688 
7, 443, 021 
4,577,644 
10,584,461 
38, 916, 608 
19,920,714 
,35, 579, 404 
15. 507,313 

8, 064,485 
30. 694, 685 

G[ 749, 224 
15,287, 552 
23,251,973 

- 10 r 687, 880 

- 20, 521. 389 
26, 438, 2(13 

933, 707 
95, 033 
1, 810, 795" 
- 664, 793 
192, 500 
l s 457, 970 
82, 511 
1,514, 857 

9, 883, 725 
10, 790, 885 
34, 852, 517 



345, 502 
23,412 



2,629,248 
890.297 
4, 212, 522 
"3/205, 904 
6, 033. 143 
22, 182, 467 
11,354,807 
18, 857! 084 
7,908,730 
4,678,822 
15, 654, 239 
3, 307, 120 
7, 338, 025 
9, 765, 829 
4,275, 156 
9 t 029. 411 
11,368, 429 
500, 260 
. 61,771 
944, 733 
498, 595 
125, 125 
874. 782 
60, 233 
908, 914 
4,744,188 
- 5, 934,987 
18, 471, 834 



Total. 



34,629,418 



396,131, 725 



213,171,381 
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Wheat crops of the fourteen years, - 1880-1893, unth averages for two decades. 



Tears. 


Total produc- 
tion. - 


Total area 
of crox>. 


Total value of 
crop. 


Average 
value pei 
bushel. 


Average 
yield per 
acre. 


Average 
value pes? 
acre. 


1880....................... 

1883 ................ 

1882 

±883i in" i " r II M II" 1 1 1 1 

1884 

1886 

1887................ 

1888. .................... 

1889..................... 

Total.......... ... 


Sushels. 
498, 549, 868 
383, 280, 090 
504,185,470 
421, 086, 160 
512, 765, 000 
357, 112, 000 
457, 218. 000 
456, 329, 000 

A 1 K OfiQ ft ft ft 

410, BOO, UUU 

490, 560, 000 


'Acres. 

37,986,717 

37, 709, 020 

37,067,194 

36,455,593 

39,475,885 

34, 189, 246 

36, 806, 184 

37, 641, 783 

•j? boc loo 
Of, ODD. lOO 

38,123,859 


$474,201,850 
456, 880, 427 
444, 602, 125 
383, 649, 272 
330, 862, 260 
: 275, 320, 390 
314, 226, 020 
310,612,960 
385, 248, 030 
342. 491, 707 


Cents. 
95-1 
119-2 
88 '2 

91 -1 
64-5 
77-1 
68-7 

68 -1 

92 6 

69 -8 


Bushels. 
13 1 

10 "2 
13 - 6 

11 '6 
13 

10-4 
12-4 

12 -1 
11 1 
12.9 


§12. m 
12. If 
11.9$ 
10.51 
8.3S 
8. OS 
8.54 

s.m 

10. 3i 
- 8.98 


4, 496, 953, 588 


372, 791, 619 


3, 718, 095,041 








Averago for 10 years— 

1880 to 1889 
Average for 10 years — 

1870 to 1879 .......... . 

1890../............ ...... 

1891....:...... ...... 

1892.... . ..... 

Total . ............ 








449, 695, 359 
312, 152, 728 


37, 279, 162 
25,187,414 


371,809,504 
327, 407, 258 


fc2-7 

104-9 

83 -8 
83-9 
62 -4 
53 -8 


12 -1 

12 -4 

nT 

15 -3 

13 -4 
11 -4 


9. 8? 
13.0© 


399,262,000 
611, 780, 000 
- 515,949,000 
396, 131,725 


36,087,154 
39, 916, 897 
38,554,430 
34, 629, 418 


334,773,678 
513,472,711 
322,111,881 
. 213,171,381 


9.2S 
12.8fi 
8. 35 
8.16 


1, 923, 122, 725 


149, 187, 899 


1, 383, 529, 651 


! ■ 




Average for 4 years— 
1890 to 1893 






480.780,681 


37, 296, 975 


345,882,413 


71-9 


12-9 


9.2f 



Production and distribution of wheat from 188 1 to 1893. 



Years.. 


~_ I 1 reduction. 


For food.* 


For seed. 


Exportation. 


Total 
distributed* . 


1881 ............ 

1882 

1883 

1884 

1885 . 

1886 

1887 ................... 

1888...... ............ 

1889 

1890 

1891 ................... 

1892 .. 

Total ........... 

Average . . . . 


Bushels. 
383,280,090 
504, 185, 470 
421,086, 160 
512,765,000 
357, 112. 000 
457, 218, 000 
456,329,000 
415,868,000 
490, 560, 000 
399, 262, 000 
611,780,000 
515,949,000 


Bushels. 
243,000,000 
250,000,000 
256, 000, 000 
261,000,000 
267,000,000 
271,000,000 
277, 000, 000 
283, 000, 000 
289, 000, 000 
295,000,000 
302, 000, 000 
304, 000, 000 


Bushels. 

55, 215, 573 

: 52, 770, 312. 
54,683,389 
55,266, 239 
51,474,906 
51, 528, 658 

53, 009, 982 

54, 012, 702 

53, 973, 000 

56, 582, 000 

54, 508, 000 
'. . 54,000,000 


Bushels. 
121, 892, 389 
147, 811,316 
111,534.182 
132, 570, 367 

94, 565, 794 
153, 804, 970 
119, 625, 344 

88, 600, 74C 
109, 430, 467 
106, 181, 316 
225, 665, 812 
191,912,635 


Bushels, 
420, 107, 9<ffi 
450,581,628 
422, 217, £71 
448, 836, 600 
413,040, 700 
476,333,628 
449, 635, 32€ 
425, 613, UB 
452, 403, 487 
457, 763, 31 e 
582,173,812 
549, 912, 63§> 


5,525,394,720 


3, 298, 000, 000 


647, 024, 761 


1,603,595,335 


5, 548, 820, 096 


460, 449, 560 


2747833733T 


53, 918, 730 


133, 632, 945 


462~3857ooi 



* Talcing 4f bushels per capita as the average consumption. 



The returns of individual wheat-growers (that arrived in time for 
consolidation) are fewer than last year (1892), the number being 28,19:1 
and representing .1,351,404 acres -^producing 16,800,124 bushels, or an 
average of 12-4 bushels per acre, . -This- is just one bushel higher thai* 
the average obtained from the consolidated returns. The individual 
returns of 1892 from 50,000 persons, covering an area of 1,473,500 
acres, showed an average of 15-7 bushels, as against 13*4 bushels 'derived 
from the general returns. The average obtained from the individual 
or special returns is always higher than that which results from the 
consolidation of the returns from State and county correspondents. 
It is probable that this difference simply reflects the superiority 
either of the modes of cultivation or the areas cultivated, or both, as 
AG 93- -31 
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compared with the ordinary. The averages by States of these actual 
yields as reported for four years past are shown in the table following; 

Yields of wheat per acre as shown by returns from selected farmers. 



States and Territories. 



Maine..-..- — . -.- 

>Tew Hampshire ...... 

Vermont... . . — 

Massachusetts 

Eliotlo Island . . . . 

Connecticut. . ..... 

DSTew York - 

]S T ew Jersey --- 

Pennsy 1 v ania . ....... . 

Delaware .". 

Maryland . 

Virginia ........ -> . . 

North Carolina ....... 

South Carolina ....... 

Georgia,. ... 

Florida 

Alabama ........ . . 

" .Mississippi ........... 

Louisiana 

Texas . . ..-. — . . . 

Arkansas 

Tennessee 

West Virginia ..... .-. . 

Kentucky . ............ 

Ohio .. ............... 

Michigan ........ . . . . . 



19 

18-3 
17-5 
12 



18 '6 
20-1 

15 *6 

16 *S 
13 -a 
15-5 

8-4 
5 1 
4*4 



4 6 
2-2 



7 2 
7*9 
5-8 
10 '5 
10 '4 
15 '4 
16 



24-7 
24-2 
25'1 
17 T 



24-3 
22 -a 
IS -5 
20 -Q 

19- 8 

20- 2 
12-8 

7-3 



9-6 
1G-9 
14 
10 -5 
10 

13 7 

14 

15-7 

21-6 

20-6 



23 7 
20 -2 
21*7 
18 '5 
13 *4 
15-5 
■-18 '8 
19-2 
169 
19 
18-6 
13 8 
92 

7- 7 

8- 3 
10 

7 9 
11 -2 
22 "4 
10*4 

9 

13-8 
8-4 
17-4 

16 -6 

17 -0. 



16 
15 

16-8 
16-3 



14-5 
14-5 
14 
14 -7 
13 *5 
11 -2 
8-2 

6- 3 

7- 2 



8-2 
7*7 



10- 5 
8 

9-2 
11 -5 

11- 3 
14*5 
13*2 



otates fiiitl ierritoncs. 


1890. 


1891. 

. ; — 


1892. 


1893. 


Indiana . . . . ......... . 


12 


9 


21 *4 


19 


14 *1 


Illinois. 


12 


9 


18 -3 


18 '9 


11 '5 


Wisconsin . 


15 


7 


16*7 


15 *9 


13*3 




12 


7 


19 *9 


12*2 


9-6 




1 2 


^ 


17*4 


14-6 


11 *5 


Missouri. . .. — — — ...— 


12 


9 


17*6 


14-9 


9 -5 


Kansas - 


12 


7 


14*6 


18:2 


8*4 




S 


3 


19*4 


10*4 


8*7 


South Dakota — - - - - . . - . 




9* 


14 *4 


14*2 


8.5 


North Dakota 


}° 


■I 


21 "2 


14 '4 


9-6 


Montana. 


22 


3 


34*9 


27-8 


21-5 


Wyoming 


22 


9 


25 Q 


22*1 


18-7 




17 


■9 


21 1 


20 *3 


13*2 


~W 4WKT TvT 


21 


0 


11 


13 -8 


16*8 


Arizona 


13 


•1 


16-8 


22*4 


-17 '5 


Utah - 


22 


<) 


22-4 


19 -7 


13 *S 


Nevada - 


24 


1 


27 -3 


23*9 


14 -7 




22 


■9 


21 -8 


22-9 


-19-3 




24 


■4 


21 


18*9 


20*3 


Oregon 


20 




24-7 


17*5 


17*5 


California .-. .. . 


15 


■9 


-13 -8 


15*4 


13*3 








14 *8 


20*7 


14 3 


Indian Territory. 

Total 




14 9 


25*2 


13 *7 


12*0 


18 


15 -7 11 *4 

. -, • | 
i 



OATS. 

The estimated area of oats shows an increase of about 209,000 acres 
over the crop of 1802. ^fo ad vantage, however, was obtained from the 
enlargement of the area, as the aggregate yield was 22,180,150 bushels 
less than that obtained from the crop of the year previous. The average 
yield to the acre was 23-4 bushels against 24-4 in 1802. It was a little 
more than 3 bushels less per acre than the average yield for the ten 
years 1880 to 1880, and was slightly less than the average yield of the 
last four shears, 1890 to 1893, inclusive. The farm value of the crop, 
$187,576,092, was $21,677,519 less than that of 1892. The average value 
per acre was $6.88, the lowest since 1839, and was $1.34 below that of 
the decade 1880 to 1889. 

Area, product, and value of oais, 1893. 



States and Territories. 



Maine .... — ...— .... 

New Hampshire ......... 

Vermont. 

Massachusetts ... — . . --. 
Illiodo Island . . . , . . . . . - . - 
"Connecticut — . - ... ..... 

New York ' ... 

N ew Jersey . . - ... . . . ... . - - 

Pennsylvania - ...... -. 

Delaware . .:. .". . -/. — 

Maryland ................ 

Virginia. . . ... ..... ... . . . 

North Carolina .......... 

South Carolina 

Georida. ...... 

Morida... — 

Alabama — .. — 

Mississippi 

Louisiana. 



123, 

28, 
108, 

15, 
4, 

23, 
1, 258, 
109, 
1.141, 

21, 

91, 
478, 
544, 
333, 
597, 

51, 
375, 
145, 

34, 



Bushels. 



474, 193" 
981, 515 
957. 117 
524, 104 
116, 663 
593, 475 
208, 728 
622, 882 
601, 098 
534, 518 
938, 919 
378, 449 
673,502 
931,111 
947, 987 
601, 800 
335,707 
249, 686 
547, 008 



\ alue. 



$2, 013, 387 
42:5, 341 
1, 661, 989 
- 220, 124 
. 59, 105 
237, 390 
9, 002. 618 
' 918,003 
10, 710, 384 
203, 117 
.". 678,619 
2,932,454 
3, 376, 341 
2,083,439 
4, 132, 953 
330, 999 - 
2,721,211 
1,057,352 
240, 684 
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States and Territories. 



Texas....... "... 

Arkansas . . 

Tennessee ..... 
West Virginia . 
Kentucky ...... 

Ohio 

Michigan ...... 

Indiana. ....... 

Illinois ........ 

Wisconsin 
Minnesota . . . . . 

Iowa... 

Missouri...... . 

Kansas ...... .. 

Nebraska. . 

South Da-kola. . 
North Dakota.. 

Montana. 

Wyoming... ... 

Colorado., 

New Mexico... 

Arizona. 

Utah........... 

Nevada 

Idaho .... 

Washington . . . 

Oregon 

California.-.. . . 



Total ..... 



588,483 
311, 336 
530. 914 
159,113 
584. 626 
952. 300 
891, 423 
1, 160, 988 
3, 082, 433 
1,691,314 
1,075.895 
3, 848, 719 
1,240,779 
1, 578, 119 
1, 599, 239 
705, 582 
490, 903 
GO, 980 
10, 677 
104, 740 
11,215 



14,770, 923 
0. 008, 785 
9, 768, 818 
3, 739, 156 
12, 978, 697 
27, 235, 780 
23, 177,128 
32,092,170 
83,842, 178 
46, 680, 266 
41,562, 196 
95, 448, 231 
- 29, 034, 229 
29, 195,202 
23, 988, 585 
] 6, 460, 013 
1 0, 752, 0C0 
2, 277, 521 
400, 248 
2, 796, 558 
327,473 



Value. 



$6, 203, 788 
2.343,426 
3, 028, 334 
I, 420, 879 
4,412. 757 " 
8,170,734 " 

7, 416, 681 

8, 985, 808 
22. 637, 388 
12. 633, 672 
30,8C6, 171 
21, 953, 093 

7, 258, 557 
7, 882, 705 
5, 277,489 
4, 1 15. 003 
3, 010, 585 
812, 684 
160,099 
1, 034, 726 
167,014 



789, 765 



260, 622 



22, 171 
80,745 
232, 455 
59,011 



733, 860 
3. 443, 777 
6, 624, 963 
1, 504, 781 



300,883- 
1,205, 322 
2, 451, 238 

571, 817 



27, 273, 033 



638, 854, 850 



187, 570, 092 



The following table exhibits the total production area, and value of 
the oat crops froiri 1880 to 1893, inclusive; also the average value per 
bushel in each of the years presented; the average yield and value 
per acre, together with the average for the ten year periods 1870 to 
1870, inclusive, 1880 to 1880, inclusive, and the four-year term" 1890 to 
1803, inclusive: 

Oat crops of ' the fourteen years) '1880.-1893, wit-lb averages for iwo decades. 



•Years. 


Total produc- 
tion. 


Total area 
of crop. 


Total value 
of crop. 


Average 
value per 
bushel. 


Average 
yield per 
acre. 


Average 
value per 
acre. 


1880............ ......... 

1881...... 

1883............... 

1884. ......... ........... 

1885 

1886..... 

1867.: - - 

1888... 

1889 

"' Total... ...... .... 

A verage for 10 years— 
: lSBttto 1880..... .... 

A verage for 10 years — 
1870 to 1879 . 

1890................;...; 

1831/ 

1892. 

1893 


Bushels. 
417, 885, 380 
416, 481,000 
488, 250, 610 
571, 302. 400 
583, 628, 000 
629, 409, 000 
624. 134, 000 
659,618,000 
701,735,000 
751,515,000 


Acres. 
16,187,977 
16, 831, 600 
18,494,691 

20, 324, 962 

21, 300, 917 
-22,78-3,630 
23,658,474 
25,920,906 

26, 998, 282 

27, 462, 316 


$150,243,565 
193, 198, 970 
182,978,022 
187, 040, 264 
161 , 528, 470 
179, 631,860 
186,137,930 
200, 699, 790 
195,424,240 
171,781,008 


Cent:, 
36 

46 -4 
37 -5 
32 -7 

27 -7 

28 '5 
29-8 
30 -4 
27 -8 
22 -9 


Bushels. 

25- 8 
24-7 

26 -4 
28 -1 
27-4 

27 -6 

26- 4 
25 -4 
26 

27 "4 


$3. 28 
11.48 
9. 89 
9. 20 
* 7.58 
7.88 
7.87 
7.74 
7. 24 
6. 26 


5, 843,958, 390 


219,963,755 


1, 808, 664, 119 








531,395,839 
314,441. 178 


21, 990, 376 
11, 076,822 


1S0,S66,412 
111,075,223 


30 -9 
35 -3 


26-6 

: 28-4 


"8. 22 
10.03 


523, 621, 000 
.738,394,000 
661,035,000 
638,854,850 


26, 431,369 
25,581,861 
27, 063, 835 

27, 273, 033 


222, 048,486 
232, 312, 267 
209,253,611 
187,576,092 


42-4 
31 -5 
31-7 
29 '4 


19-8 
28-9 
24 -4 
23 -4 


8.40 
9.08 
7.73 
6. 88 


Total 


2,501,004,850 


100, 350, 098 


851, 190, 456 




... ....! 


Average for i years — 






040,476,213 

1 


20. 587, 525 


212, 797, 614 


33-2 


24 T 


8. 00 
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; r rye. 

Since the year 1888 the Statistician of the Department has made no 
■estimates of the minor crops, such as rye, barley, and buckwheat, nor 
of such important crops as .potatoes, hay, tobacco, and cotton. 

The last estimate was made of these crops in 1888, and showed the 
area devoted to rye that year to be 2,364,805 acres, producing a total 
of 28,415,000 bushels. 

The following table shows the area, product, and farm value by 
States of the crop for the year 1893 : 



'Area; product, and value of rye, 1893. 



States and Territories, 



Maine -. . .... 

New Hampshire . . 

Vermont 

Massachusetts . - ~. 

Connect] cut ....... 1 . . 

New York 

New Jersey. 

Pennsylvania ......... 

Maryland ............. 

Virginia... ...v... 

North Carolina 

South Carolina. , . 

'Georgia-. . . ... ........ 

- Alahama 

Texas, 

Arkansas - .-_ - ....... 

Tennessee . — ■ . ------ 

W es t Vir ginia . ". ...... 

Kentucky '. — . 

Ohio. ... 

Michigan- ..... 

; Indiana . 

Illinois ... ....... . 

Wisconsin............ 

Minnesota. . 

Iowa'.. 

Missouri .- 

Kansas . . . . . . ... . . . 

Nebraska. ........ 

South Dakota. . . . . — . 
_ North Dakota ........ 

Colorado 

Utah............ 

Washington . . ........ 

Oregon . . .-. .. ........ 

California 



Total . 



Bushels. 



1, 
1, 
K 
10, 
16, 
229, 
76, 
316, 
29, 
46, 
55, 
4, 
20, 
2, 
5, 
2, 
21, 
14, 
37, 
63, 
127, 
54, 
126, 
272, 
67, 
81, 
18, 
177, 
98, 
7, 
1, 
5, 
3, 

l\ 
28, 



2, 038, 485 



12, 540 
15, 145 
44, 016 
164, 268 
255, 958 

3, 424, 586 
1, 024, 738 

4, 647, 361 
389,489 
428,507 
430, 492 

23, 641 
131,194 
21,021 
49,569 
17 , 385 
203, 965 
122, 639 
499,831 
960,473 
1, 625, 766 
787,"320 : 
1, 759, 698 
3. 946, 871 
1, 025, 926 
1, 183,739 
238,541 
1, 245, 377 
891,648 
83,655 
23, 407 
119,343 
42, 769 
35, 062 
75, 506 
504, 000 



26.555,446 



Value. 



$13, 543 
1-1, 813 
32, 132 
123,201 
168,932 
2,157, 489 
717,317 
1, 648, 996 
198, 639 
259,964 
101,344 
26, 005 
141, 690 
24,174 
33, 707 
10,083 
120,339 
79, 715 
289,902 
451 , 422 
715,337 
354, 294 
751, 476 
1, 697, 155 
420, 630 
485, 333 
107,343 
473, 243 
347,077 
30,952 
7, 490 
59, 672 
20,101 
24,193 
55, 119 
302,400 



13, 612, 222 



BAULKY. 



As already stated, barley is one of the crops of which no estimate 
lias been made since 1888, The average area for the eight years 1881 
to 1888, inclusive, is 2,563,511 acres. The area of 1893 shows an increase 
of 223,689 acres over that of 1888 and 656,560 acres over the aver- 
age area for the period above named. The average annual product for 
the eight years was 54,992,294 bushels. The product of 1893 exceeds 
this average by nearly 15,000,000 bushels. The average yield per acre 
has not varied much. The annual average for the ten years 1870-1879 
was 22 bushels per acre; for the nine years 1880-1888, inclusive, it was 
21-7, and for the year 1893, 21-7. The census of -1889 makes the area of 
barley for that year 3,220,795 acres, and the product 78,331,492 bushels, 
or 24-3 bushels per acre. The following table shows acreage, product, 
and value by States: 
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Area, product, and value of barley, 1S03. 



States and Territories. 



Maine ...... . 

Kew Hampshire 

Vermont . 

Massachusetts . . 
Ekode Island. . . 
New York,. 
Pennsylvania . 

Texas .. ..... 

Teimessee.V--.~- . 
Kentucky ... 

Ohio....::....;.;. 

Michigan.. ...... 

Indiana 

Illinois . - - - .... . . 

Wisconsin 

Minnesota. ... 

Iowa . . ... . . . 

Missouri . ... . . 

Kansas ... :. 

■Nebraska . . . . . . . . 

South Dakota ... 
North Dakota . - - 
Montana ... . ... ... 

Colorado . ... . . 

New Mexico. . . 

Arizona 

Utah 

Nevada ......... 

Idaho .......... . 

Washington. 

Oregon . . " . 

California . .-. :.. . . 

■' Total....'..;. 



Acres. 


Bushels. 


14 184 


370 ^0^ 


5 081 


128, 519 




493, 488 


1 ' 8*^ L 


46, 071 


370 


9, 324 


270, 612 


5, 493, 424 


18, 529 


352, 051 


2, 757 


39, 977 


2, 94G 


44, 483 


4, 763 


80,-971 


34, 953 


793, 479 


80, 


1, 315, 264 


7, 420 


147, 658 


30, 978 


718, 690 


4Dy, 'Jno 


11, 024, 784 


419, 3G7 


9, 268, 011 




11, Oby, uuo 


I 633 


32. 660 


15 847 


.128,1361 


76 C90 




155 015 


2, 38/ , 231 


Ififi Qfil 

lOU, ^U-i 


2, 841, 853 


5 183 


1SH A'YO 

luu, UOo 


12! 944 


366, 315 


1, 543 


33, 329 


11 073 


298 971 


6^ 303 


236^ 993 


7, 869 


280, 923 


10,297 


308, 910 


46, 408 


1, 860, 931 


37, 309 


975, 090 


760, 716 


17,116, 110 


3, 220, 371 


69, 869,495 



Value. 



$248, 035 
89, 934 
296,093 
41,464 
8, 112 

3, 296, 054 
176,026 

24! 786 
24, 467 
41, 295 
372, 935 
644, 479 
66, 446 
287, 476 

4, 740, 657 
3, 336, 484 
3, 827, 692 

13, 064 

60, 330 
- 285, 287 
787,786 
880, 974 

78,004 
183,158 

19,331 
155,465 
106, 647 
168,554 
163, 722 
725, 775 
390, 038 
7, 188. 766 



28,729,386 



11UCKWHEAT, 



The last estimate on buckwheat made. by the Department was in 1888, 
when the area was placed at 912)630 acres and the product at 12,050,000 
bushels. The census of 1889 gave the area at 837,200 acres and the 
product 12,113,040 bushels. The Department estimate for the year 
1893 is: Area, 815,614 acres; product, 12,132,311 bushels. The follow- 
mg table exhibits the acreage, product, and value by States: 

. - Area, product, and value of buckwheat, 1S93. 



Statc3 and Territories 



Maine . .. . . ..... 

New Hampshire 
Vermont .". ...... 

Massachusetts. . 
Connecticut . ... 

New York. . . . . . 

New Jersey ...... 

Pennsylvania. 
Delaware . . 1 . — 

Maryland 

Virginia. ....... 

North Carolina . 
Tennessee. . 
West Virginia. . 
Ohio............ 

Michigan. ----- . 

Indiana 

Illinois ..... . . . . 

Wisconsin . ... . .-. 

Minnesota. ..... 

Iowa ": .... .. . . 

Missouri ....... 

Kansas . .......... 

Nebraska. . 
South Dakota . ."' 
North Dakota . . 
Oregon ....... ... 

California .... 

Total. 



Acres 



23, 314 

3, 055 
12,487 

2, 473 

4, 164 
285,488 

13, 647 
218. 580 
325 
7.344 
5,166 

1, 670 
1,409 

13, 692 
13, 841 
59, 396 
7, 263 
6, 555 
64. 327 
23,-206 
25.010 

2, -689 

3, 675 
14.435 

J, 305 
138 

691 



Bushels. 



076,106 
70, 870 
364, 620 
68, 008 
65, 791 
4, 111, 027 
196, 517 
3, 081, 978 
6, 500 
86, 659 
68, 708 
19, 205 
17, 753 
157, 458 
166, 092 
825, 604 
50, 115 
76, 038 
1, 016, 367 
352 t 731 
330, 211 
34,150 
35, 648 
212, 195 
19, 836 
2,001 
5,260 
4, 857 



Value. 



815, 614 1 12, 132, 311 



$365, 097 
26, 224 
193, 24S 
51, 006 
47,370 
2, 466, 616 
129,701 
1, 818,367 
3, 575 
50, 262 
37,789 
9, 410 

0, 587 
107, 071 

99, 655 
437, 570 
28,064 
43,342 
579, 329 
186, 947 
201, 429 
19, 807 
25,310 
110, 341 
12, 893 

1, 261 

2, 630 
10, 54g 



7, 074, 450 
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TOBACCO. 

The last estimates made by this office of the acreage, -production, -and 
value of tobacco, prior to those given below, appeared in the Annual 
Report of the Department for 1889, being the figures of the crop for 
1888. The area as estimated for that year was 747,320 acres, producing 
305,795 3 000 pounds of tobacco, of a total ralue of #43,666,665. The 
crop of the following year, 1889, was returned by the U, S. Census at 
488,255,896 pounds, the - product" of 692,990 acres, with a total value 
of |34,844,449 e The present estimates place the crop of 1893 at 483,- 
023,963 pounds, the area at 702,952 acres, and the total value of the 
product at $39,155,442. It would seem from a -comparison of the esti- 
mates of 1 888 ^witli tlio censusiigures that the former were considerably 
tea high, very decided declines in acreage in several States between 
the censuses of 1879 and 1889 not being duly reflected. These discrep- 
ancies liave been eliminated in the present estimates. The acreage for 
the wliole country differs but little from that of 1889, the increase over 
the census figures being less than 8,000 acres. The yield, on the con- 
trary, was over two per cent lower, and the total production was over 
5,000,000 pounds less than for the census year, despite the increased 
acreage. 

Area, product, and value of tobacco, IS.Oo. 



States. 



Massachusetts ... . . 

Connecticut ...... 

New York ... . . 

Pennsylvania. . . .. 

Maryland. . 

: Virginia ... ... ... 

North Carolina . . . 

Arkansas 

Tennessee - .... 
West Virginia . . 

Kentucky . ... 

Ohio 

Indiana . ...... ... . . 

Illinois . . - . . . . . 

Wisconsin ... .... . . 

Missouri . - - 

Total...,;... 



.POTATOKS. 

The annual average yield per acre of potatoes for the ten years pre- 
ceding 1880 v/as 87-7 bushels, and for the nine years, 1880 to 1888, 
inclusive, 70*3 bushels. The estimates of 1893 make the crop area 
2,005,186 acres, and the product 183^034,203 bushels, a yield of 70-3 
bushels per acre, -which is 174 bushels less than for the ten years 1870 
to 1879, and 0 bushels below the later period of nine years, 1880 to 1888, 
inclusive, The crop of 1888 showed a yield per acre of a little less than 
80 bushels. The following table exhibits acreage, product, and value by 
-States: 



Acres. 



2,640 
7,459 
8,133 
: - 27, 715 
" 15, 233 . 
-10.3, 003 
88, 208 
1 , 932 
48,518 
4,503 
307,697 
41, 659 
0, 348 
3, 870 
25, 091 
10, 943 



rounas. 



4, 350, 000 
10,-658.911 

7,360,305 
27,-715, 000 
10,343,207 
68, 599, 998 
44, 897, 872 

1,707,888 
30,905, 960 

3, 417, 777 
216, 926,385 

13,246, 642 

4, 532, 472 
2, 109, 150 

22, 305, 899 
8, 940, 431 



\ aiue. 



$690, 900 

1, 492, 248 
1,118. 775 
3, 741, 525 

780, 0S4 
4,253,200 
3,-591,830 

170, 789 

2, 719, 725 
. 3-18,013 
16, 486, 405 

1, 186,032 
330, 870 
147, 641 

1,405,-272 
679, 473 



702, 952 



483,023,963 



39, 155, 442 
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States and Territories, 



Maine ........... 

New Hampshire . 

Vermont . 

Massachusetts -. . 
Ehode Island .... 

Connecticut ..... 

New York ....... 

New Jersey . .-. . . 

Pennsylvania 

Delaware 

Maryland; ....... . 

Virginia .... 

North Carolina . . 
Scmtli Carolina . ." . 

Georgia . . 

Florida 

Alabama ......... 

Mississippi 

Louisiana ......... 

Texas . .... . . ..... 

Arkansas ....... . 

Tennessee. ....... 

West Virginia.-. .. 

Kentucky 

Ohio 

Michigan ........ 

Indiana .......... 

Illinois .-. . . . .-. . . 

Wisconsin... 

Minnesota ....... 

Iowa 

Missouri ... . . 

Kansas .. ... 

Nebraska ... 
Sou tli Dakota .... 
North Dakota .... 
Montana .... . ... . 

Wyoming 

Colorado 

New Mexico ,'. 

Arizona ....... ". . . 

Utah .... 

Nevada .......... 

Idaho .. .......... 

Washington . . . 

Oregon 

-"California"" .. .. 



Total 



51, 905 
.21, 840 
29,471 
20, 849 
0, 172 

24, 310 
357, 291 

49, 0G4 
198, 922 
4, 521 

25, 421 
38, 392 
18, 321 

4, 208 
G,539 
1,422 
0,159 

5, 852 
9,589 

13,516 
16, 572 
40, 161 
30, 787 
46, 810 
177, 576 
195, 700 
101, 501 
160,461 
156, 988 
114, 167 
168, 195 
90, 443 
106, 091 
112, 853 
44, 045 
19, 550 
4, 799 

2, 043 
33, 690 

618 
391 
5,893 
1,352 

3, 812 
14, 413 
16, 772 
37, 203 



Bushels. 



Value. 



2, 605, 186 



0, 228, 600 

2, 598, 960 

3, 271,281 

3, 492, 531 
666, 576 

2, 114, 970 
25, 010,370 

3,581,072 
15, 118, 072 
220, 050 

1, 215, 629 
3, 224, 928 
1,777, 137 

349, 264 
483, 886 
123, 714 
511,197 
474, 012 
642, 463 
716, 348 

1, 458, 336 

2, 730, 948 
2, 462, 960 
3, 185, 120 

10, 299, 408 
14, 677, 500. 
5, 176, 551 

8, 504, 433 
12, 088, 076 

7, 535, 022 

9, 755, 310 
7, 054, 554 

4, 668, 004 
4, 965, 532 

2, 378, 430 
1,348,950 

002, 262 
273, 702 

3, 167,424 

43, 260 
29, 325 
518, 584 
178, 464 
583, 236 
3,729, 560 
2, 130, 044 
3,571,488 



183,034, 203 \ "."108,661,801 



HAY. 



The estimates for hay place the acreage at 49,613,469 acres, from 
which were harvested 65, 766,158 ton s, valued at $570,882,872, This is 
an increase in acreage over the estimates of 1888 of 11,021,566 acres, 
which is made up mostly in States beyond the Mississippi. The increase 
in product was something over 19,000,000 tons, the increase in aggregate 
-.value being $161,383,307. The dlfierenee between the acreage of 1888 
and that of 1893, if the figures be accepted as correct, would show a 
greater increase than can reasonably be accounted for in view of the 
conditions surrounding agricultural growth in the last live years. It 
must, therefore, be accounted for hj the supposition that theiignres of 
1888 were greatly below the actuaTacreage at that date." 



* Since this paragraph. was written the figures of the last census, though not yet 
published, have been obtained from the Census Office, and show the area mo wn in 
1889 to have been 52,948,797 acres, and the product obtained to have been 66,831,480 
tons. 
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Area, product, and value of liay, 1898. 



States and Territories. 



Maine 

New Hampshire 
Vermont . ... .. . - . 

Massachusetts ... 
Rh ode Island 
Connecticut . . . - .-" 
New York. .... 

New Jersey 
Pennsylvania . . . 
Delaware"".-..-.".. 
Maryland . . . ."-" . - 

Virginia -- 
North Carolina 
South Carolina . . 
Georgia.. 
Florida 

Alahama. ------- 

Mississippi. . , . . . 

Louisiana . 

Texas .... 

Arkansas — 
Tennessee.. ...... 

West Virginia 

Kentucky 

Ohio ... ........ 

Michigan .. .. 

Indiana .._."_ — ... 

-Illinois ........ 

Wisconsin . . 

Minnesota....... 

iGwa ."- ........ .".- 

Missouri .... . . . . 

Kansas "... 

Nebraska ....... 

South Dakota ... 
North Dakota. ."." 

Montana . - - - 

Wyoming. .... "... . 

.Colorado. .-. ...... 

New Mexico . . 

Arizona . ."". . . 

Utah........ .... 

Nevada . . - - 

Idaho .... ...... .... 

Washington 

Oregon ... 

California . . ."..-.. 

Total ...... 



v 

Acres. 


Tons. " 


Value. 


i . 227, 702 


1, 129, 486 


$13, 700, 665 


034, 487 


072, 550 


10,491,874 


92(i, 659 


1,028,591 


10,933,922 


630, 048 


724, 555 


12,556,538 


J 86, 543 


71,831 


1,407, 888 


517, 699 


512, 522 


8,969,135 


- 5.885. 052 


7, 298, 208 


82,688,697 


532, 102 


526, 840 


9,182,821 


3,085, 850 


3, 178, 420 


45, 769, 334 


57,499 


- 43, 124 


733, 108 


406,507 


422, 830 


6,025,328 


769,347 


853, 975 


11, 178, 533 


182,805 


310, 769 


3,452,644 


102, 468 


255, 075 


2, 466, 575 


162,210 


214,117 


% 582, 251 


7, 813 


15,626 


308, 614 


- v 75, 055 


114,084 


1, 282, 304 


- - 82,113 


135, 486 


1,302,020 


30 901 


59, 780 


538,020 


" 452,087 


470, 794 


- 4, 519, 622 


_ 200,070 


: 234, 082 


% 193, 348 


- 551,278 


700, 276 


8, 245, 130 


020, 750 


- 682, 825 


8, 706, 019 


063,506 


882,543 


8, 060, 637 


. 2,486,295 


3,306,772 


33, 233, 059 


1,280.305 


1, 809, 245 


- 17,122,284 


2,114,391 


2, 875, 572 


26, 340, 240 


2,705,081 


3, 273, 874 


29,006.524 


1,518,986: 


2, 308, 859 


16, 623; 785- 


i; 723, 273 


2, 791, 702 


12,758,078 


I- 5, 457, 335 


8, 622, 589 


53, 115, 148 


2, 944, 553 


3,651,246 


25,704, 772 


. 3,339, 282 


4,374,459 


20,516,213 


2,071,730 
'971,825 


2, 589, 663 
1,379, 992 


12,611,653 


5, 064, 571 


- 429,280 


553,771 


2, 000, 028 


349, 659 


440,570 


3,470, 097 


99 (j 3 Kg 


297 483 




79l! 752 


3i5, 755 


6. 001, 370 


39, 846 


- 82, 880. 


704, 480 


36. 219 


63, 383 


522, 910 


177! 797 


-305,811 


1,581,043 


135,931 


361, 576 


3,615,760 




518,324 


2, 850, 782 


358, 612 


560, 607 


5,195,786 


605,946 


1, 139, 178 


9,227,342 


1,681,921 


2,812,446- 


22,370,050 


49,613,469 


65, 760, 158 


570, 882, 872 



FARM PRICES AND MARKET QUOTATIONS. 



In connection with the table giving tlie average farm prices of the 
principal agricultural products as finally determined for December 1 ? 
1893 ? a statement has been prepared showing wholesale prices of these 
products at leading cities in all sections of the United States for the 
four months August to November^ 1893, as compared with 1892, These 
quotations have been obtained from the publications of the boards of 
trade and similar bodies in the respective cities, and it is proposed to 
publish similar statements from time to time in the monthly reports of 
the Statistician. 
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Table showing final estimates of the average farm prices of various agricultural products, 
December .1, 1898, together ivith the acreage sown to winter ivheat as compared with the 
area harvested in 1S9S, and the average condition of winter wheat and winter rye. 



States and Terr 
Tories. 



-to, 



Maine . 

Kcav Hampshire -. . 
Vermont .......... 

Massachusetts' . . . . 

Rhode Island.-..-. 

Connecticut . . . 

Kbw York. . ....... 

>Tow Jersey 

Pcjnnsylvaiiia'. 

Delaware .... 

Maryland . . .... . 

Virginia.- 

North Carol inia 
South Carolima . .. 

(xeofii'ia 

Florida, ....... 

Alabama ...... 

Mississippi ....... 

Louisiana '.. 

Texas 

Arkansas 

Tennessee. 

West Virginia 

Kentucky 

Ohio 

" Michigan. ......... 

Indiana ....... 

Illinois 

Wisconsin 

Minnesota.... 

Iowa 

Missouri 

Kansas ... 

Nebraska.-. 

South Dakota ..... 

North Dakota 

Montana 

Wyoming ... 

Colorado 

New Mexico,. -. 

Arizona. 

Utah!.. 

Nevada 

Idaho ...... ....... 

Washington 

Oregon ............ 

California . . 

General av- 
erage . . 



$1. 02 

83 
85 



.365 



$1.08 
.78 
. 73 
. 75 
.79 
,66 
.63 
.70 
. 57 
.50 
.51 
.50 
.70 
1 . 10 
LOS 
1. 10 
1. 15 
•88 

'".'68* 



.47 



. 538 . 513 



.33 



.41 

. 35 
.37 
.38 



.45 


$0. 07 


$0. 54 


.43 


.70 


.37 


.42 


.60 


.53 


.4.2 


. 90 


.75 


.43 


.87 


1. 00 


.40 




.72 


.30 


.60 


.60 


.35 




.66 


.35 


.50 


. 59 


.38 




.55 


.35 


"."55" 


.58 


. 35 


.48 


.55 


.44 


.52 


.49 


.53 


1.15 




.52 


1.15 




.55 






. 51 







.62 ; 

'55'; 

'.hi'" 

.47 

.49 

.45 

.40 
.43 
.30 
.33 
. 40 
.47 
.31 
.33 
.31 
.50 
.73 
.50 
.58 
. 52 
.45 
. 60 
.53 
.39 
.40 
.42 



.80 
.50 
.71 



$0.5i 
03 
48 



.75 
.00 
.65 
.08 
.57 
.60 
.77 
. 92 

l! 17 
.88 
. 84 
. 83 

1.03 
. 64 
.49 
. 59 



.73 
.74 
.49 
.40 
.65 
.57 
.79 
.79 
. 59 
.49 
.69 
. 05 
.54 
.67 
. 60 
.83 
.40 
.56 
.39 
.47 
.50 



CentsJ 



$12. 13 
(5.60 i 
10,63 ! 
17.33 ! 

19.00 ! 

j 17.59 ; 

1 11.83 \ 
\ 17.43 I 
I 14. 40 ! 
I 17.00 ! 
14.25 
13. 03 

11. 11 
9. 67 

12. 06 
19.75 
11. 24 

9.61 
9. 00 
9.60 
9.37 
10. 76 
12.75 

1 0. 1 0 

10. 05 
9. 10 
9.16 
8.86 
7.20 

4. 57 
6. 16 
7.04 
4.69 
4.87 
3.67 
3. 72 
7.89 
8. 09 

6. 98 
8. 50 
8.25 
5.17 

10. 00 

5. 50 
9. 17 
8.10 

7. 87 



7. 3 



6.9 
6.8 
6.5 



8.68 



10 



14 

15.2 



7. 6 
6.2 
8 



Winter 
wheat. 



100 

94 



100 

88 



101 
100 



10. 
8.8 

10.2 
7.6 
6.5 

"7.Y 
7. 

6.3 



116 
74 



7.6 



92 
96 
99 
92 
91 
79 
93 
91 
85 

115 
98 
82 
95 

115 



105 
115 
100 

96 
100 
100 

90 
101 
102 



6. 99 8. 1 

! 



93. 2 



DISTRIBUTION"' AND CONSUMPTION OF CORK AND WHEAT. 

OORIX. 

The tendency to an enlargement of the area devoted to corn, as noted 
in a former report, does not seem to be sustained by the experience of 
the past two years. The aggregate area for the live-year period from 
1884 to 1888, inclusive, was 360,578,621 acres, giving an average of 
-73,314, 724 acres. For the succeeding quinquennium the total area was 
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369,1^8,052 acres, making an average for this period of 73,831,010 acres. 
In 1892 the area was 70,626,G55, or 2,688,066 acres less than the average 
for the first of these five-year periods and 3,204,952 acres less than the 
average for the last, while the area of 1893, although an increase of 
about 1,410,000 acres over that of the preceding year, was still under 
the averages of the periods named by 1,278,259 and 1,795,145 acres, 
respectively. The crop of 1893, notwithstanding the increase over the 
area of 1892, was some 9,000,000 bushels less, or 1,619 millions against 
1,628 millions. The apparent consumption, however, up to March 1 , 1894, 
was greater than for the corresponding period of the year before, being 
1,033,000,000 as against 1,002,000,000 bushels. The exports of corn for 
the fiscal year ending June 30, 1893, were 47,121,894 bushels, and for 
the seven months ending January 31, 1894, 38,413,309 bushels, which 
is within about 8,700,000 bushels of the total exports during the last 
fiscal year. 

The folhrvving table shows exports of corn (including meal) from 1884 
to 1893 — fiscal years — and for the seven months ending January 31, 
1894: 

Exports of corn {including meal) from 1884 to January 31, 1894. 



Tears ending June HO— 



I 



PusheLs 



1884 
1885 
188G 
1887 
1888 
1881) 



46, 258, 606 
52, 876, 456 
64, 829, 617 
41, 368, 584 
25, 360, 86!) 
70,811,673 



Years ending June 30 — 



1890 

1891 

1892 

181)3 

From July ~1,~ 1893,' to Jan ." 31^ 1894, 
or seven months 



103, 418, 709 
32, 041, 529 
76, 602, 285 
47,121,894 

38, 413, 309 



The corn in producers 1 hands, as estimated, aggregates 586,000,000 
bushels, or 36-2 per cent of the last crop. This proportion is less than 
for any year in the past five, except 1891. 

The following statement is a comparison of the distribution for each 
of the past ten years : 



Comparative distribution of corn for the ten years 1884-1893. 





Product of 
previous year. 


On hand 
March 1. 


Per cent. 


Consumed or 
distributed. 




Bushels. 


Bushels. 




Bushels. 


March, 1885 


1, 795, 000, COO 


075, 000, 000 


37 -6 


1, 120, 000, 000 


1886 


3,936, 000, 000 


773, 000, 000 


39-9 


1,163,000, 000 


1887 


1, 665. 000, 000 


603, 000, 000 


36-2 


1,062, 000, 000 


1888 


1,456, 000, 000 


508, 000, 000 


34-9 


948, 000, 000 


1889 


1,988, 000, 000 


787, 000, 000 


39-6 


1,201,000,000 


1890 


2,113, 000, 000 


970, 000, 009 


45 9 


1, 143,000, 000 


1891 


1,490, 000, 000 


542. 000, 000 


36-4 


948, 000, 000 




2, 060, 000, 000 


860, 000, 000 


41 -8 


1, 200, 000, 000 


1893 


1, 628, 000, 000 


627, 000, COO 


38 "5 


1, 002, 000, 000 


1894 


1,619, 000, 000 


586, 000, 000 


36-2 


1, 0:33, 000, 000 



The following table exhibits the proportion of the crop consumed or 
distributed by March 1 for the ten years from 1885 to J 894, inclusive. 
As usual, the proportion distributed in the southern section of the 
country is less than in any other, being 60 per cent. In the western 
section the amount is somewhat larger than last year, while for the 
whole country it is 2-3 per cent larger. The proportions as indicated 
are as follows: 
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Proportion cf corn crop consumed hy March 1 cf the years 1SS5-1SD4. 



Tecti 011s. 


1885. 


188G. 


1P87. 


1888. 


1889. 


1S9,\ 


1S.11. 


IS92. 


1S93. 


1S94. 




Terct. 


Ter ct. 


rer ct. 


rer ct. 


Per ct. 


Per ct. 


Per ct. 


Per ft. 


Per ct. 


Per ct. 


In e\v England . — 


62 ■'.) 


61 6 


63 '3 


65 4 


66 - 5 


66 4 


67 -7 


63 -8 


64 


67 -7 


Middle 


03 - 4 


59 -3 


61 -8 


65 -G 


62 


59.9 


62 3 


53 -2 


64-1 


05-8 


Soul hern 




51-6 


58 -1 


55 '5 


55-7 


53.5 


56 


54-1 


55 -3 


GO 


Western 


03 -3 


61 -0 


65 -7 


69 -3 


61 5 


53.8 


06 -3 


59 3 


63 -2 


G4-8 


Mountain region. . 


68-1 


64 -5 


66-7 


72 


72-5 


75-1 


74 5 


65-5 


66-9 


63 -9 


Pacific 


CO -7 


68-6 


70 -5 


73 "2 


75 "1 


71 -4 


73 -5 


69 -7 


70 -6 


72-9 


Average 


62 -4 


60-1 


63 -8 


65-1 


60-4 


51 -1 


63 -6 


58 -2 


01 -5 


G3 -8 



The account of stores still in the possession of original producers 
shows an aggregate of nearly 580,000,000 bushels, or 36-2 per cent of 
the product of last year (1893). Of this amount nearly 72 per cent is 
to be found in the Western group, which includes the chief of ihc sur- 
plus States. 

The amount and proportion on hand on March 1, out of each of the 
crops of the four years 1890-1893 are as follows: 



Sections. 


1891. 1892. 


1893. 


1894. 


Middle 

Mountain region . . 
Total 


Bushels. 
2, 709, 930 
26,566,520 
164, 03G, 740 
346, 977, 230 
6G9, 960 
1,212, 870 


Per ct. 
32-3 
37 7 
44 
33 -7 
25 -5 
2G-5 


Bushels. 
3,362,910 
36, 007, 800 
199, 48G, 710 
618,851,680 
91G, 240 
1, 768, 610 


Per ct. 
36 -2 
41-8 
45-9 
40 -7 
34-5 
30 "3 


Bushels. 
2, 319, 400 
25,111,090 
161,678, 910 
435, 731,850 
1, 220, 000 
786, 120 


Per ct. 
36 

35 -9 
44 -7 
36-8 
33 -1 
29-4 


Bushels. 
1, 757, 660 
2D, 001,890 
141,383, 250 
420, 841,45) 
1, 080, 630 
751, 470 


Per ct. 
32 -3 

34 -2 

40 

35 -2 

36 -1 
27-1 


542, 173, 250 


36.4 


8G0, 393, 950 


41 8 


626,817, 370 


38 -5 | 585, 816, 350 | 36 "2 



It is conceded that ordinarily only the seven Western Stales of Ohio, 
Indiana, Illinois, Iowa, Missouri, Kansas, and Nebraska have any 
material excess over what is required for home consumption, and it is 
from these States, therefore, that the great commercial supplies are 
drawn. In these States there was on hand on March 1 an aggregate 
of 360,000,000 bushels, in round numbers, against 380,000,000 bushels 
last year and 546,000,000 bushels the year before. The present supply 
is greater than last year's in only two of the seven States, viz, Iowa and 
Missouri. The largest proportion is in Iowa — 42 per cent — with Mis- 
souri and Nebraska coming next, each showing 36 per cent of their 
respective crops. 



States. 


1891. 




1892. 


1893. 


1S94. 






Bushels. 


Per ct. 


Bushels. 


Per ct. 


Bushels. 


Per ct. 


Bushels. 


Per ct. 


Ohio 


19, 101,040 


29 


37. 636, 800 


40 


29, 348, 550 


35 


22, 570, 450 


35 


Indiana 


24, 927, 000 


28 


49, 448, 800 


40 


36, 16G, 900 


35 


27,318,080 


32 




63,731, 640 


34 


100, 998, 400 


43 


61, 170, 9R0 


37 


56, 192, 5C0 


35 




86, 002, 430 


37 


164, 912, 660 


47 


84, 092, 820 


42 


105,769, 440 


42 


Missouri 


03, 1 24, 200 


3G 


69, 091, 4C0 


34 


51, 846, 260 


34 


56, 951, 280 


36 




15, 475, 320 


28 


45, 405, 760 


32 


48, 122, 250 


33 


34, 864, 250 


25 




17, 699, 200 


32 


78, 796, 440 


47 


69, 143, 800 


44 


56, 620, 440 


36 


Total 


290, 003, 830 


33 -7 


546, 290, 260 


41-5 


379, 891,570 


37-7 


360, 286, 440 


35 -4 



The crop of corn last year (1893), together with the stock on hand on 
the 1st of March, 1894, and the proportion of the whole crop consumed in 
or shipped out of the county, where grown, is presented by States 
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below. While the table shows that these portions vary more or less in 
the different States, the familiar fact that the bulk of our corn is con- 
sumed in the vicinity where grown is clearly shown by the following 

table : 

Disposal of corn crop of 7S9:->. 



States and Territories.! Crop of 1893. 



Maine 

N"e\v Hampshire . 

Vermont 

Massachusetts . . . 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina . . . 
South Carolina. . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia .. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South Dakota . . . 
North Dakota . . . 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon , 

California 



Stock on hand 
Mar. 1, 1894. 



H ush els. 
411,000 
795. 0U0 
1,429, 000 
1. 355, 000 
218, 000 

1, 228, 000 
15, 255, 000 

7, 179, 000 
31, 199, 000 
4, 917. 000 
15, 078, 000 
31, 234,000 
29, 951, 000 
12, 50 i, 000 
33, 678, 000 
4, 909, 000 
28, 329, 000 
25, 817,000 
15,210,000 
01, 171, 000 
32, 111,000 
03, 050. 000 
14, 098. 000 
68, 008, 000 
04, 487, 000 
21, 791, 000 
85, 369, 000 
160, 550, 000 
28, 950, 000 
25, 104, 000 
251, 832, 000 
158, 198, 000 
139, 457, 000 
157, 279, 000 
20,512, 000 
417, 000 
30, 000 
38, 000 

2, 031, 000 
636, 000 

82, 000 
184, 000 



Jiiuihds. 
115.080 
230, 550 
500, 150 
352, 300 
80, 060 
478, 920 
5,491. 800 
2. 871, 000 
9, G71, OHO 

1, one. 8oo 

4, 074, 180 
13, 430, 020 
13, 479. 300 

4. 875, 390 
15, 155, 100 

2, 012, 690 
13, 031, 340 
12,050, 330 

6, 999, 300 
17, 7119, 590 
11, 238, 850 
26, 006, 500 

4, 508, 480 

26, 523, 120 
22, 570, 450 

4, 704. 020 

27, ISIS. 080 
56, 192, 500 

9, 265, 920 
8, 033, 280 
105, 709, 440 
56,951,280 
31, 864, 250 
50, 020, 440 

7. 384. 320 

45, 870 
4, 500 



792, 000 
222, 600 
16,400 
38, 040 



7'. ct. 

28 
29 
35 
20 
37 
39 
36 
40 
31 
40 
31 
43 
45 
39 
45 
41 
40 
49 
40 
29 
35 
41 
32 
39 
35 
22 
32 
35 
32 
32 
42 
30 
25 
36 
36 
11 
15 



Consumed in county 
where grown. 



Shipped out of 
county where 
grown. 



39 
35 
20 
21 



Bushels. 
390, 450 
795, 000 
1, 429, 000 
1 , 355, 000 
202, 740 
1. 228. 000 
15, 102, 450 

0, 748, 200 
29, 039, 050 

1, 229, 250 
12, 303, 900 
27, 173. 580 
27, 857, 220 

12, 250, 980 
32, 330, 880 

4, 909, 000 

27. 479, 130 
25, 817, 000 
15. 210, 000 
56, 889. 030 
31,147,070 
54, 739, 000 

13, 525, 440 
03, 247, 440 
52, 879, 340 
21,355, 180 
75, 124,720 

117,201, 500 

28, 087, 320 
22, 844, 640 

193,910, 040 
136, 050, 280 
121, 116, 730 
110, 095. 300 
18, 871,040 
417, 000 
30, 000 
38, 000 

2, 010, 090 
610, 500 

75,440 
180, 320 



r. ct. 

95 
100 
100 
100 

93 
100 

99 

94 

95 



87 
93 
98 
90 
100 
97 
100 
100 
93 
97 
80 
96 
93 
82 
98 



80 
89 
70 
92 
100 
101) 
100 
99 
90 
92 



Bust 'i eh. 
20, 550 



15, 200 



P. ct. 
5 



152, 550 
430, 740 

1, 559, 950 

3, 087, 750 

2, 714, 040 

4, 060, 420 
2, 090, 780 

250, 020 
1, 347, 120 



849, 870 



4, 281, 
903, 
8, 911, 
503, 
4, 700. 
11, 007, 
435. 
10, 244, 
43, 348, 
SOS, 
2, 250, 
57, 921, 
22, 147, 
15, 340, 
47, 183, 
1, 040, 



20, 310 
25, 440 
0, 560 
3,680 



32, 000 
179, 000 
324, 000 
2, 275, 000 



0, 400 
20, 850 
42,120 
082, 500 



20 
15 
13 
30 



32, 000 
179. 000 
324. 000 
1, 660, 750 



100 
100 
73 



614, 250 j 



Total. 



1,619,494,000 I 585,816,350 



36-2 I 1,369,159,980 j 84 "5 



250, 331, 020 



The following table indicates that only 15-5 per cent of the crop of 
last year has been moved beyond comity lines, i. e., for the country at 
large. In the western section the proportion entering commercial 
channels is, of course, higher, being a little over 18 per cent of the crop 
raised in that division. This is also true of the Pacific region, where 
22 per cent of a crop of a little over 2,000,000 bushels was distributed 
beyond county lines. In the ISew England, Middle, Southern, and 
Mountain region divisions the crop is almost entirely consumed where 
grown. The statement is for the years 1893 and 1894: 
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Sections. 

New England 

Middle 

Southern 

Mountain region . . . 
Total 


1893. 


1894. 


Retained for county | "Distribution be- 
consumptioa. ! yond county lines. 


Retained for county 
consumption. 


Distribution be- 
yond county lines* 


Bushels. 

6, 423, 720 
64, 291, 150 
328, 236, 200 
946, 535, 060 
3, 497, 890 
2, 099, 980 


P. ct. 
99-7 
91 9 
DO -8 
79-9 
95 

78-7 


Bushels. 

21,280 
5, G53, 850 
33, 326, 800 
237,023,340 
184, 110 
570, 020 


r.c. 

•3 
8-1 
9 2 
20-1 
5 

21 -3 


Bushels. 

5, 400, 190 
52,719,010 
328, 173, 450 
977, 726, 570 
2, 977,010 
2, 163, 750 


P. ct. 
99-3 
90 

92 -8 
81-7 
98 -2 
77 -9 


Bushels. 

35,810 
5, 830, 990 
25, 474, 550 
218, 322, 430 
55, 990 
614,250 


P. cL 

10 

7 3 
18.3 

1,5 
23,1 


1, 351, 081, GOO 


83 


277, 379, 400 


17 1,369,159,980 1 84 "5 250,334,020 

1 1 I 


11-5 



Quality as well as quantity is a matter of importance in estimating 
the value of a crop. The result of investigations covering the quality 
is given in the following table. The proportion of merchantable corn 
is 85-6 per cent of the whole crop, and represents in quantity over 
1,386,000,000 bushels against 1,345,000,000 bushels of the larger crop 
of 1892. The proportion was some 3 per cent less than that of the 
crop of 1891, the latter being 88-5 per cent. The injury to quality from 
drought and frost was not so great as was believed at the close of the 
season. The proportions since 1885 are as follows: 



Year. 



1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 



Merchantable. 



Bushels. 
1, 583, 012, 860 
1, 438, 446, 830 
1,222,166, 360 
1, 637, 405, 930 
1,810,557,850 
1, 183, 794, 720 
1, 822. 430, 570 
1, 345, 444, 720 
1, 386, 356, 820 



Per cent. 
78- 
86- 
84- 
82 -4 
85 -7 
79-5 
88-5 
82 0 
85-6 



Unmerchantable. 



Bushels. 
353, 163, 140 
226, 994, 170 
233,994,610 
350, 384, 070 
302,334, 150 
306, 175, 280 
237, 223, 430 
283, 019, 280 
233,137,180 



The following table exhibits, by States and Territories, the propor- 
tions of merchantable and unmerchantable corn, the price per bushel ? 
and the value of the whole crop: 





Merchantable. 


U n m e r c h an t ab I 


B. 


States and Terri- 
tories. 


Bushels. 


Per 
cent. 


Price 

per 
bushel. 


Value. 


Bushels. 


Per 
cent. 


Price 
per 
bushel. 


Value. 




308, 250 


75 


$0. 59 


$181, 868 


102, 750 


25 


$0.23 


$23, 633 




691, 650 


87 


.56 


387, 324 


103, 350 


13 


.33 


34, 106 




1, 257, 520 


88 


.57 


716, 786 


171, 480 


12 


.32 


54, 874 




1, 260, 150 


93 


.55 


693, 083 


94, 850 


7 


.33 


31, 301 




174, 400 


80 


.72 


125, 568 


43, 600 


20 


.27 


11, 772 




982, 400 


80 


.61 


599, 264 


245, 600 


20 


.32 


78, 592 




11, 746, 350 


77 


.54 


6, 343, 029 


3, 508, 650 


23 


.31 


1, 087, 682 




5, 886, 780 


82 


.49 


2, 884, 522 


1, 292. 220 


18 


.25 


323, 055 




23, 711, 240 


76 


.30 


7, 113, 372 


7,487,760 


24 


•27 


2, 021, 695 


Delaware 


4, 326, 960 


88 


.39 


1, 687, 514 


590, 040 


12 


.20 


118, 008 




12, 363, 960 


82 


.48 


5, 934, 701 


2, 714, 040 


18 


.28 


759, 931 




23, 737, 840 


76 


.46 


10, 919, 406 


7, 496, 100 


24 


.25 


1, 874, 040 


North Carolina 


23, 064, 580 


77 


.51 


11, 762, 936 


6, 889, 420 


23 


.25 


1, 722, 355 


South Carolina 


10, 375, 830 


83 


.63 


6, 536, 773 


2, 125, 170 


17 


.24 


510, 041 




28, 626, 300 


85 


.59 


16, 889, 517 


5, 051, 700 


15 


.29 


1, 464, 993 


Florida 


4, 123, 560 


84 


. 66 


2, 721, 550 


785, 440 


16 


.34 


267, 050 




24, 362, 940 


86 


.59 


14, 374, 135 


3, 966, 060 


14 


. 26 


1, 031, 176 




22, 977, 130 


89 


.61 


14, 016, 049 


2, 839, 870 


11 


.20 


567, 974 




12, 324, 960 


81 


■63 


7,764, 725 


2, 891, 040 


19 


■25 


722, 760 




48, 936, 800 


80 


■51 


24, 957, 768 


12, 234, 200 


20 


■32 


3, 914, 944 




26, 973, 240 


84 


•51 


13, 756, 352^ 


5, 137, 760 


16 


■28 


1. 438, 573 




55, 375, 500 


87 


■40 


22, 150, 200 


8, 274, 500 


13 


•22 


1, 820, 390 
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Merchantable. 


Unmerchantable. 


States and Terri- 
tories. 


Bush el h. 

: — _ 


Per 


Price 
per 
bushel. 


Value. 


Bushels. 

— — — "-. — 


Per 
cent. 


Price 
per 
bushel. 


Value. - 


West Virginia. - 


lu, 548, OoU 


/7 


A CO 

$0 '52 


d>f". p j i ooft 
ipJ, oil, /Ju 


Z4u, 4/u 


23 


$0 '29 




Kentucky .... 

Ohio 


oL>, /ob, ooo 


82 


"43 


a / y, Oiil 


19 9 41 AA(\ 


18 


'23 


9 Q1 ^ 


1>4, 81.5, you 




■37 




0 -R71 ft^ft 

y, u / 1>, uou 


15 


■22 


9 198 ft71 




1 R 77ft A7A 

1 u, i i y, u i u 


77 


■)U 


O, D40, O'J / 


K'nii Q3ft 
j , uj. i, you 


23 


"18 


902 147 




7A fi^fi 97ft 


83 


"35 




Id ^19 73ft 


17 


■22 


3 192* 801 


Illinois . .. . ....... 


1-1-1,. 1 Ut>, UUU 


90 


31 


A A. 7Q*i Jf%0 


i /; ri^f; ftftfl 

AU, UUiJ, UUU 


10 


"20 


V 5>n oon 






81 


*34 


7 974 482 




19 


•21 


1 155 344 




ZJ, t>*i, Dull r 


89 


"32 


7 1/lQ Rift 


9 7fn 4 in 


11 


*18 


' 497' 059 




90(1 o.jA AC>{\ 
cAv^ Z4U, 4uU 


95 


25 


K(\ Gift tftft 


19 PUT! tfftft 


5 


*15 


1 888 7.JA 




lift 7QR 990 
±4u, /»tJ, ^ZU 


89 


"30 


4 9 9^8 8RR 


17 J.01 7Rft 


11 


"21 


3 654 374 




in,i KQO 7^ ft 


75 


"29 


'ift 80S 
ou, OOx, oyo 


3,1 SRI 9^ft 


25 


■9J. 


q' qR7 49ft 




loo, 05 i , 100 


85 




OA 7/4Q ft,4*v 




15 


•18 






IU. »yS), OlO 


97 


"Z/ 


C 'J70 AQQ 
«>, uiZ, USD 


uit>, oou 


3 


■9ft7 


123 072 


North Dakota ... . 


'400,320 


96 


•35 


140, 112 


; 16,680 


.4 


•15 


2, 502 


iSIontana . ......... 


28, 800 


96 


■53 


15, 264 


1,200 


4 


■30 






36, 100 


95 


'50 


18, 050 


1, 900 


5 


'25 


4 /a 


Colorado. ............ 


1, 502, 940 


74 


■41 


A 1 Q OA £ 

olb, 205 


COO AAA 

oJo, uoU 


26 


-25 


132, 015 


New j^exico 


502, 440 


79 


■72 


361,757 


133, 560 


21 


■28 


37, 397 


ArizoiiE . . ... . - - . 


61,500 


75 


•67 


41, 205 


20,50!) 


25 


■25 


5, 125 




132, 480 


72 


•54 


71,539 


51,520 


28 


■30 


15,456 






















28, 800 


90 


■55 


15,840 


3,200 


10 


•25 


800 


Washington . 


106,470 


93 


■51 


84,900 


12,530 


7 


•26 


3,258 




2C8, 920 


83 


■54 


145, 217 


55, 080 


17 


■28 


■ 15,422 


California . ... . . ... . . 


2, 070, 250 


91 


•39 


. 807, 398 


204, 750 


9 


•25 


. - 51, 188 


Total....;....: 


1, 386, 356, 820 


85 -6 


■349 


484,498,033 


233, 137, 180 


14>4 


.228 


53, 264, 771 



. VALUE OF THE CORN CHOP. 



The massed value of the corn crop of 1893, as estioiated in the Decem- 
ber report, was $591,025,627, or an average value of 30-5 cents per 
bushel against 39*4 cents and 40*0 cents for the years 1892 and 1891, 
respectively. The total value of the crop of both grades, i. e., mer- 
chantable, and unmerchantable,^ as shown by the returns of March 1, 
is $537,162,804, or about fifty- four millions less than the value as given 
in the returns of December last for the whole. The discrepancy is in 
part explained by the fact of grading in the later returns. 

The export prices, or the pjrices per bushel at points of shipment, are 
given for the past fourteen years in the following table: 



Year ending June 30. 


Price. 


Year euding June 30. 


Price. 


1880 .:. . . . ... . . .... .... ...... . . . ............ 


Cents. 

54- 3 

55- 2 
66-8 
68"4 
61-1 
54 

49*8 




Cents. 

48 
55 

47'4 
41-8 




1888 


1882 ................................ 


j 1889.... 


1883.............. 


I 1890... 


1884 


| 1891... 


57 -4 
55 "1 

53 






1886..-...-.-..... 


j 1893 



; - WHEAT. 

The indicated stock of wheat in farmers* hands on the 1st of March, 

1894, is 114,000,000 bushels, or 28-8 per cent of the volume of last year's 
crop. This is nearly 21,000,000 bushels less than the estimate for March 
1, 1893, and nearly 20,000,000 less than the average for the last six 
years. . : 

The returns also indicate that a very considerable [proportion of the 
wheat now in farmers 7 hands comes from crops grown prior to 1893, 
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This is chiefly from the crops of 1891 and 1892, but some is from crops 
prior to those. Such stocks have been held principally by large grow- 
ers. Some damage to such stocks is reported from Michigan and Wash- 
ington, and from a few points in other States. The amount remaining 
in farmers' hands is divided as follows : Winter wheat, eightv-three and 
one-half million and spring wheat thirty and one-half million bushels, 
The following table shows the amounts remaining in farmers 7 hands 
from 1883 to 1894, inclusive. The average for the twelve years is some- 
thing oyer 132,000,060 bushels. 



Tear. 



Crops of 
previous 
year ^ . 



1894. 
1893. 
1892. 
1891. 
1899. 
1889. 



Bushels. 
39(5, 132, 000 
515,949,000 
011, 780, 000 
399, 202. 000 
490, 500,000 
415,868,000 



In. farmers' hands 
March 1. 



Bushels. 
114,000. 000 
135, 000, 000 
171, 000, 000 
112, 000, 000 
150, 000, 000 
112, 000, 000 



Per ct. 
28'8 
26-2 
28 
28 -2 
31 -9 
26-9 



Year. 



1888 
1S87 
1888 
1885. 
1884. 
1883 



Crops of 
previous 
years. 



Bushels. 

456. 329, 000 

457, 218, 000 
357,112,000 
512,765, 000 
421, 068, 160 
501, 185, 470 



In farmers' hands 
March 1. 



Bushels. 
132, 000, 000 
122, 000, 000 
107, 000, 000 
1G9, 000, 000 
119,000,000 
143, 000, 000 



Per ct. 
28^9 
26 -7 
30-1 

33 

28.3 
28 -4 



The following table presents the official estimates of production and 
tire distribution for food, seed, and exportation for the years 1882 
to 1892, inclusive. The aggregate of these estimates of production 
is 5,142,000,000 bushels. From this has been exported to foreign coun- 
tries, in grain and flour, about 1,482,000,090 bushels ; the amount used 
for seed has been near 592,000,000 bushels, and for food on the basis 
of 4| bushels per head as heretofore estimated by the Department, 
3,055,000,000 bushels, making a total of about 5,129,000,000 bushels 
distributed. 



Tear. 



1882 .............. 

1883 .-' 

1884 

1885 

1-886 . ...... 

- ] 887 ....... ... ... 

= ■1888 .............. 

1889 

1890 .............. 

1X91 

18C2 

Total...... . 

Average ... 



Production. 


For food. 


For seed. 


Exportations. 


Total 
distributed. 


Bushels. 
504,185,470 
-421,086.160 
512,705,000 
357, 112,000 
457,218,000 
450,329,000 
415,868, 000 
490, 500, COO 
399, 202, 000 
611,780,000 
515,949,090 


Bushels. 
250, 000, 000 
256, 000, 000 
261, 000, 000 
267,000,000 
271,000,000 
277,000,000 
283, 000, 00O 
289, 000, 000 
295, 000, OOO 
302, 000, 00O 
304, 0U0, 000 


Bushels. 
52, 770, 312 
54,683,389 
55,260,239 
51, 474, 906 
51, 528, G58 
53,009,982 
54, 012, 702 
53,973,000 
56, 582, 000 
54,508,000 
54,000,000 


Bushels. 
147, 811, 316 
111,534,182 
132, 570, 367 

94, 565, 794 
153, 804, 970 
119, 625, 344 

88, 600, 743 
109, 430, 467 
106,181,316 
225, 665, 812 
191, 912, 635 


BusheU. 
450,581,628 
422, 217, 571 
548, 836, 606 
413,040,700 
476, 333, 628 
449,635,326 
425, 613, 445 
452. 4.03, 467 
457, 763, 316 
582,173,812 
549,912,635 


5,142,114,630 


3, 055, 000, 000 


591, 809, 188 


1, 481, 702, 946 


5, 128, 512, 134 


407,464,960 


277, 727, 273 


53,800,835 


134,700, 268 


406, 228, 376 



The reports of the correspondents of th e Department throughout the 
great wheat- surplus States indicate a new factor in the consumption of 
wheat, viz, the feeding of that grain to hogs and other stock, a fact due, 
as declared^ to the uuprecedentedly low prices, the claim being made 
that this mode of disposing of the cereal is profitable as compared with 
marketing it for human food. 

The following tables show, first by sections, second by States, the 
crop of 1893, the stock in farmers' hands on March 1, 1894, the amount 
consumed in the county where grown, and the amount shipped out of 
the county where grown : 
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Sections. 


Crop of 1893. 


Stock on hand Mar. 1, 
1894. 


"Estiiis a ted for county 
consumption. 


Distribution beyond 
county lines. 


Middle-....-..:. .... 
Mountain Region . . 


'Bushels'. 

245,000 
28,454,000 
37.767,000 
267, 381-, 000 
6, 758, 000 
55,527,000 


Bush eh. 

79,770 
12,137,080 
10,442,510 
72, 224, 230 
" 1,002,780 
17, 273. 190 


Per ct. 
32 -6 
42'7 

27 -6 
27 

28 "2 

31 "I 


Bushels. 

238, 760 
16, 146 J 40 
24, 334, 530 
96, 754, 220 
3,543.800 
13,001,200 


Beret. 
07 "5 
5G -7 
64-4 
*dG -2 
52 "4 
23 -1 


Bushels, 
6,240 

12, 307, 860 

13, 432, 470 
170, 626, 780 

3, 214, 140 
42, 525, 740 


Per & 
2* 
43 -8 
B5 -f 

m*$ 

47 'S 

76 ■§ 


~ Total. ------- . 


396, 132, 000 | 114. 059, 560 


28-8 j 154, 018, 770 


" 38 -9 


242, 113, 230 

, _ . ; 


"61 -1 



States and Terri- 
tories. 



Maine - , . ., 

New Hampshire 

Vermont . ...... — "-. 

Kew York. ......... 

New Jersey ........ 

Pennsylvania . . .-. . . 
Delaware ........... 

Maryland ........ 

Virginia ......... \. . 

N orth Carolina . . . .. 

South Carolina ..... 

Georgia ............ 

Alabama . 

Mississippi ..... 

Texas .............. 

Arkansas ... 

Tennessee... ... 

West Virginia . 

Kentucky ....... 

Ohio . .. .... 

Michigan .... 

Indiana ......... 

Illinois- . , _- 

Wi s con sin ...... 

Minnesota-.,. ... 

Iowa 

Missouri .... 

Kansas.. ......... 

Nebraska 

South Dakota ...... 

North '-Dakota ,. . 
Montana , ....... 

Wyoming 

Colorado .... 

New Mexico. .... 

Arizona 

Utah...... 

Nevada . 

Idaho 

Washington. _ . . . 
Oregon.......... 

California 

Total...... 



Crop of 1 



Bushels. 
72, 000 
35,000 
138, 000 
8,846,000 
1,794,000 
18, 352. 000 
1, 462, 000 
6,722,000 
8,681,000 
5, 938, 000 
927, 000 
1,733,000 
393,000 
27, 000 
4, 533, 000 
1,370,000 
7,443,000 
4,578,000 
10,584,000 
38,917,000 
19,921,000 
35,579, 000 
15, 507, 000 

8. 664, 000 
30, 695,000 

6, 749, 000 
15, 288, 000 
23,252,000 
10, 688, 000 
20, 521, 000 
26, 438, 000 
934, 000 
95, 000 
3,817, GOO 
665,000 
192,000 
1, 458, 000 
82, 000 
1, 515, 000 

9, 884, 000 
10, 791, 000 
34, 852, 000 



396, 132, 000 



Stock on hand Mar. 
1, 1894. 



B-ushe 

is, lso ; 

9,450 ! 
.55,200 | 
2,875.320 1 
- 681, 720 ; 
8.258,400 
' 321, 640 
1,540.660 
2,864.730 
2, 078, 300 
. 185, 400 
340, 600 
66, 810 



Consumed in county \ Shipped out of coun-. 
where grown, ty where grown. 




114, 059: 560 



154,018.770 ■ 38 -9 \ 242,113,230 

i i 



Average farm prices of ivheat for the years 18S0-1S93, 



States, 



Kentucky. . . 
Ohio ....... .. 

Michigan ..... 

Indiana. ...... 

Illinois . 

Wisconsin .... 
Minnesota 

Iowa . . 

Missouri 

Kansas. ... . . 

Nebraska . . . . . 

South Dakota . 
North Dakota . 



United States . 



'. 93 

.. 02 

.97 

.99 

.95 

.00 

.87 

.82 

. 89 ! 

.70- I 

.73 | 



1881. 


1882. 


- 1883. 


1884. 


1885. - 


1886. 


$1.31 


$0.90 


$0. 95 


$0. 74 


$0. 95 


$0, 72 


1.29 


.95 


.99 


. 75 


.91 


.74 


1.25 


.90 - 


.96 


.74 


,84 


„73 


1. 27 


.90 


,95 


.67 


.80 


.70 


1.22 


.86 


.92 


.63 


.81 


.66 


1.19 


.80 


.88 


.60 


_ .76 


.6g 


1.06 


.82 


.80 


- .50 


.70 


.61 


1,06 


.70 


.80 


. 55 


.67 


.60 


1,19 


.85 


.88 


.62 


.77 


.63 


1.05 


.67 


.78 


.45 


.65 


.58 


. 97 


.67 


. 70 


: 42 


.57 


-.47 




.80 


.72 


.46 


.63 


.52 


1. 192 


: .882 


.911 


. 645 


.771 


,68T 
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Average farm prices of tvheat for the years 1880-1893 — Continued. 



States. 



Kentucky...... 

Ohio .......... 

Michigan ...... 

Indiana 

Illinois.... . 

Wisconsin - . . . . 
Minnesota ...... 

Iowa . 

Missouri ...... . 

Kansas. . 

Nebraska . 

South Dakota .. 
North Dakota . . 



United. States . 



1887. 



!0. 73 
.75 

- .74 
.72 
. 70 
.64 
.59 
.61 
. 62 
.61 

-. 53 

.52 



.081 



18S8. 



$0. 96 
,97 
.98 
.94 
.93 
.96 
.92 



.83 
.91 



. 926 



1889. 



;. 072 
.76 
.74 
.71 
.70 
. 70 
.71 
.63 
.64 
.55 
.52 

.60 



1890. 



$0. 



. 698 



838 



1801. 



$0. 90 
.92 
.91 
.86 
.85 
.84 
.78 
.81 
.80 
.73 
.73 
.72 
.70 



.839 



1892. 



). 67 
.68 
.67 
.64 
.03 
.62 
.61 
.60 
,58 
.52 
.50 
.51 
.52 



Average export price of wheat. 



Year. 



1877- '78.... 

1878- ' 79.... 

1879- ' 80.... 

1880- '81 . . 

1881- '82.... 

1882- '83.... 

1883- ' 84.... 
lS84-'85...-. 



Average 
price. 



$1.34 
1.07 
1. 24 
1.11 
1.19 
1.13 
1.07 
.862 



Year. 



1885- '86 

1886- '87 

1887- '88 

1888- '89 
lSS9-'90 
1S90-"91 

1891- '92 

1892- '93 



Average 
price. 



Weight of wheat per but-'lich 



Year. 


Weight 

per 
bushel. 


Measured 
bushels. 


Weight in 
pounds. 


Bushels of 
60 pounds. 




57 0 

58 "4 
58-5 

56 -5 

57 -7 

57 - 2 

58- 5 
57 -5 
57 -6 


357,112,000 
457, 218, 000 
456, 329, 000 
415, 808, 000 
490, 560, 000 
399, 262, 000 
611, 780, 000 
515,049, 000 
396, 132, 000 


20, 369, 787, 000 
26, 686, 632, 000 
26, 702, 852, 300 
23, 485, 060, 800 

28. 287, 039, 600 
22, 854, 954, 200 
35, 758, 807, 400 

29, 661, 220, 000 
22,833,692, 000 


339, 496, 449 
444, 777, 202 
445,047,538 
391,417,782 
471, 460, 663 
380, 915, 903 
595, 980, 127 
494, 353, 667 
380,561, 533 


1886................. ,. 






1890. 




1893...... 




Wheat crop of 1893. 


States and Territories. 


Weight 

per 
bushel. 


Bushels of 
crop, 1893. 


Weight in 
pounds. 


Bushels of 
60 j>ounds. 




Pounds. 
58 
51 
57 
58 
56 
60 
59 
58 
59 
59 
59 
57 
57 
56 


72, 000 
35,000 
138, 000 


4, 176, 000 
1, 785, 000 
7, 866, 000 


69, 600 
29,750 
131, 100 








6, 846, 000 
1, 794, 000 
18,352, 000 
1, 462, 000 
6,722.000 
8, 681, 000 
5, 938,000 

927, 000 
1, 733, 000 

393, 000 
27, 000 
4,533,000 
1, 370, 000 


383, 376, 000 
107, 640, 000 
1,082, 70S, 000 
84, 79C. 000 
396, 598, 000 
512, 179, 000 
350, 342. 000 
52, 839, 000 
98, 781, 000 
22, 008, 000 


6, 389, 600 
1,794,000 
18,046,133 
1, 413, 267 
6, 609, 967 
8, 536, 317 
5, 839, 033 

880, 650 
1, 646,350 

366, 800 






Maryland. ... . . . ,". . . . . . . . ...................... 










57 
58 


258, 381, 000 
79, 460, 000 


4,306, 350 
1,324,333 
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Wheat crop of 1303— Continued. 



States and Territories. 



Tennessee ........ 

West Virginia 

Kentucky... ... 

Ohio ............. 

. Michigan ... . . . . . . . 

Indiana...-.- - ----- 

Illinois ... . 

Wisconsin 

- Minnesota . ..... . . . 

Iowa....... .... 

Missouri. 

Kansas ............ 

[Nebraska .. - - ... - - - 
South Dakota. .-. . . . 

Korth Dakota - .. . . 

Montana. .". . .... . . . 

Wyoming ........ . 

. Colorado....... 

XVw Mexico .... . . . 

Arizona ........... 

- Utah 

Nevada ...... 

Idaho 

". Washington . 

Oregon . ;,.„ ....... 

California ......... 



Weight 

per 
bushel. 



Pounds. 
58 
5'}. 
58 
CO 
58 
58 



Total and average . 



56 
57 . 



. -53 
0! 
50 
59 
59 
59 
50 
GO 
51- 

: 50 

61 
59 

57. 6 



Pn&hek- of 
crop, 1803. 



7, 443, 000 
4, 578,000 
10, 584. COO 
08,917, 000 
19,921,000 
85, 579, 000 
15,507, 000. 
8,604,001) 
30, 605, 000 
6, 719. 000 
15, 288, 000 
23, 252.000 
10. 688, 000 
20, 521. 0CO 
20.408, 000 
934, 000 
95, 000 
1,817,000 
- 085, 000 
192, 009 
1,-458,000 
82, 000 
1. 515, 000 
9, 884. 000 
10, 791,000 
: 34, 852, 000 



396,102, 000 



Weight la , 
pounds. 



4;u t ooi, ooo 

270, 102, 000 
- 013, 872, 000 
2, 290, 108, 000 
1,155,418,000 
.2. 003,582,000 
832,805, ?;00 
- 485, 181, 000 
1, 718, D20 f 000 
384, 093, 000 
810,840.000 
-1, 278,800, 000 
000,216,000 
1, 160, 097, 000 

1, 533, 404, 000 

50, 974.000 
5, 005, 000 
107, 200,000 
30, 235, 000 
ll,328,0u0 
80,022,000 
4, 920, 000 
77, 265, 000 
583,150,000 
658, 251, 000 

2, 056, 208, 0C0 



22, 833, C92,"0C0 



Bushels of .. 
GO pounds. 



7, 194, 900 
4, 501, 700 
10, 231, 200 
38, 268, 383 
. 19, 250, 907 
34,393,033 
14, 211, 750- 
8,080,400 
" 28, 648, SG7 
G, 411, 550 
14, 014,000 
21, 314, 333 
10, 153, 000 
19, 494, 950 
25, 550, 733 
949,567 
90,417 
1,786, 717 
G53. 917 
188, 800 
1,430,700 
82, 000 
1, 287, 750 
9, 719, 267 
10, 970, 850 
34, 271, 133 



. -3S0, 561, 533 



Vrlioa-i i najpec tioiu 
NEW YGIUC. 



" Grades. 


1880, 


1890. 1391. ; 1892. 


■ 1893. 


Average for 
5 years. 


Cars, 


Per 
cent. 


Cars. 


Per 
cent. 


Cars. 

140 
42 

20,480 
638 
S, 421 

11,437 
3,928 
249 
3, 164 


Per 
cent. 


Cars. 


Per 
cent. 


Cars -t rer 
. Lars - cent. 




Winter: 

..■ State-, and. 
■": extra . .. . . 

^0.1..,-..- 
No.2....... 

jo.3. ...... 

All other . , 

Spring: . 

-No; v....... 

Xo. 2 


162 
18 
667 
633 
1, 149 

1,229 


6-1 

25 -i- 
24-1 
43 '7 

58 1 

12;4 


75 
30 

1,518 
75 

3, 788 

1,881 
1, 101 


1-4 
■5 

"l -4 

63 

43 1 
25-1 


•5 
■2 

68 -3 
2*1 
28 -3 

60 -9 
20-9 
1*3 
36-9 


148 

53 

19, 084 
1, 380 
9,099 

13, 210 

4. 241 
' S3 

5, 797 


•5 
•2 

64 T 
4-6 

30 -6 

58 -6 
18-2 
•3 
24 -9 


41 
4 

5,271 
429 

3, 842 

3,593 

329 


■8 

32-8 
2-7 

23/9 

22 -3 
2-0 


- 114 
29 
9, 4.04 
631 
5,259 

6,272 
1,972 
63 
2, 708 


■o 

•1 

35-6 
2 -4 
19 -9 

23-7 

7 -4 

.2 
10 -2 


.A 1 1 other . . 

Total .... 

Winter ........ 

Spring......... 


-. 624 


29 -5 


1,396 


31 -8 


% 563 


10 -o 


4, 745 




9, 874 




48, 505 


I 53,081- 




16,072 




26, 452 












2, 629 
2, 116 


55 - 5 
44 -3 


5, 480 
4, 388 


55-4 


29, 727 
18, 778 


€1-3 
38 "7 


29, 764 

23, 3-17 


56 -1 
43 *8 


9,587 

6,485 


59 -7 
40 3 


15, 437 
11, 015 


i 

- 41-6 



DETROIT. 



Crades. 


1888. 


1889. 


1800. .'[."; 1801. 


: 1S92. 


1803. - 


Average 
for 6 years. 


Gars. 


Per 
cent. 


Cars. 


Per 
i « u\ . 




Per 
cent. 


Cars. 


Per 

cent. 


Cars. 


Per 
cent. 


Cars. 


Per 
cent. 


Xo. ) 

Xo. 2 

Ail other 


3, 012 
5, 963 
3, 582 
3 , 121 


22 

43-6 
26 -2 
8-2 


1, 569 
4,127 

2, 373 

-867 


17*6 
46*2 
26 -5 
9-7 


2, 07 1| 23 -8* 2. 467 
4.082 57 'J c. 973 
798, 9Tl- 353 
S67| 9 0j 1,245 


18 '9 
68 -8 
2-7 
9-6 


2,491 
7,938 
2, 513 
1, 267 


17 -5 

55-9 
17 -7 
8 9 


1, 950 
9, 658 
1, 674 
1, 036 


13-7 
67 -4 
11 -7 
7-2 


2, 261 
&, 641 
1,882 
1, 067 


18-6 

57*1 
15 -5 

6*8 




13. 078 

i 


8, 930;. . .... 


8,716- 13,044 




14, 209 ' 

1 . 


14, 324 




12, 15 L . 
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Wh eat in&pcci ion-^- Continued. 
MILWAUKEE. 



Graces. 



Spring: 

No.l.. 

No. 2 

"No.- 3- 

: Xo.4 

All other 

Winter . ... ........ 

No. "2. ....... .. 

No. a 

All other .... .. 

Mixed winter and 
spring: 
No. 2,. ........ 

No. 3. ......... 

Total ....... 

Spring. . ..... 

Winter ... — ...... 

Mixed winter and 
spring ....... 



Cars. 



590 

1, 675 

2, 720 
951 

505 
1, 058 

1544 



256 
148 



Per 

cent. 



Cars. 



8, SO: 



6, 551 
1,907 



9-j 
25 •( 
41 *( 

U-l 

26 
55 •; 

18 



G3 -4 

36-6 



73-9 
21-5 



834 

1. 04.7 

2, 182 
1,822 

590 

595 
.1, 492 

3"" 



390 
225 



6 f 475 
2,410 



Per 
cent. 



1891. 



Cars. 



Per 



12-9 
16 -2 
33-7 
28-1 
9 1 

24-7 
61 -9' 
13 -4 



36 6 



08 -1 

25-4 



1, 328 
1,647 
4, 052 
1, 412 

350| 

851 
733 
154 



219 
70 



15-1 
18 -7 
46-1 
16 -1 
4 

49 0 
42-2 
8-8 



75-8 
24-2 



1S92. 



Cars. 



Per 
cent. 



Cars 



10,816:. 



8,789! 81-2 
1, 738! 16 -1 



2-7 



1, 644 

i,r~~ 

5,444 

2, 325 
10 

4, 013 
1, 048 

125 



227 
54 



16, 159 



10, 692 
5, 186 



15 4 
11.9 
50 

21-7 
•1 

77 -4 
20 -2 

2-4 



80 -8 
13-2 



66-2 
32-1 



:, 4G0 

,387 
,701 
574 
124 

,4SS 
C52 



178 
110 



*12, 674 



10, 246 
2, 140 



Per 
cent. 



35 
10 

29 -2 
4-5 
1-0 



11 



1-4 
•9 



Average for 
5 years. 



Cars. 



1,774 
1, 189 
3, 411 
1, 772 

4or 

1,490 
997 
18-9 



254 
121 



Per 



15 =3 
10 -3 
29 -4 
15-3 



12 -8 

8 -e 



2 -2 
1 



8,5511 73-7 
2, 676 | 23 "I 

375 3 -2 



* 0,720 ear -i received ia 1833 wore not inspect©!. This would make the total receipts 19, 400 carloads. 

CHICAGO. 




ST. LOUIS. 



Grades.; 



Winter: 

No.l..... 
No. 2...... 

No. 3 

" No. 4 . 

Ilejected. 
./ Other.".:.. 
Spring: 

No.2. ...... 

No. 3 

Rejected. 
-Other-... 



Total . 



Winter . . 
Spring. . . 



Cars.- 



Per 
cent. 



3 r 274 
6, 129 
2, 670 
2, 360 
. 477 

2< 
68 



15,044 



14,910 
134 



22 
41 -1 
17-9 
15-8 
3*2 

17*9 
50-7 
28-4 



Cars. 



5, 724 
4, 787 

1, 317 

2, 227 
331 



Per 
cent. 



14, 457 



99 -1 14, 388 
63 



39-8 
33 -3 

9-2 
15 5 

2-2 

2-9 
2-9 
91 
2-9 



1890. 



C ^-!cSt.! C ^- 



7, 328j 56-4:16,644 
3, 089! 23 -81 7, 519 



1,049 : 8-1 
1,142 8*8 
370 2 



68 



13,185 



12, 987 
198 



34 -4 
41-9 
20 -7 

3 



2, 346 
1. 921 

420 

273 
119 



Per 
cent. 



57-7 
26-1 
8-1 
6 7 
1'A 

35 9 
48*5 
15 -6 



29, 611 



28, 850 
761 



2*6 



Cars. 



1 

11, 444 
6, 79S 
3,816 
2, 500 

: 227 

5, 159 
1, 560 
370 
274 



Per 
cent. 



32, 149 . 



24, 786 
7, 363 



22-9 



Cars. 



Per 



7, 392 
5 S 257 
2, 286 
1, 062 
292 

41 

70 
27 



16, 427 



45 
32 

13 -9 
6-5 
1-8 



Average 
for 6 years. 



Cars. 



Per 



2 

8,634 
5, 597 
2,246 
1, 889 
353 



928 
359 
110 
48 



"20, 148 



77 '1 16,289!*99'2il8, 702 



138 



'S| 1,444 



42-9 
27 -8 
11-1 



4-6 

1-8 
•5 

'2 



92 "8 
7-2 



* Besides this, 1,005,557 sacks of wheat were inspected in this market, graded as follows : No. 2 red 
winter, 590,727 ; No. 3 red, 247,253 ; No. 4 red, 112,415 ; rejected, 47,370 ■ no grade, 7,792 sacks. 
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U ' hea t in sp ecti on — Continued. 
MINNEAPOLIS. 




Tohil 



SUPPLY AND DISTRIBUTION OF WHEAT FOR TWENTY-FIVE 

YEARS. 

It has for many years been assumed in all estimates of food con- 
sumption made by this Department that the average quantity of wheat 
consumed in the United States is 4f bushels per capita. On this basis, 
with a population estimated for September 1, 1893 (midway between 
March 1, 1893, and March 1, 1894), at 67,188,250, the total quantity of 
wheat consumed for food in the United States would be, in round num- 
bers, 314,000,000 bushels. The consumption for seed in the spring and 
fall of 1893 is estimated at 49,000,000 bushels, making a total of 363,- 

000. 000. Adding to this the exports, the visible supply on March 1, 
1894, and the supply in farmers 7 hands at the same date, as shown by 
recent returns to this Department, we get the following statement as 
to the distribution of the wheat supply during the year ending March 

1, L894: 

Millions of bushels. 



Consumption for food 314 

Consumption for seed 49 

Exports 176 

Visible supply March 1, 1894 76 

Supply in farmers' hands March 1, 1894 114 



Total distribution 729 

The supply, on the other hand, was reported as follows: 

Visible supply March 1, 1893 79 

Supply in farmers' hands March 1, 1893 135 

Crop of 1893 396 

Total supply _ 610 



Apparent discrepancy 119 



There is reason to doubt, however, whether the consumption of wheat 
for food during the year ending March 1, 1894, has been as great as 
4§ bushels per capita. It is not probable that there has been any 
reduction in the quantity of wheat bread actually eaten, but in the 
matter of waste there was a wide margin for retrenchment. During 
the pinching times of the past fall and winter many a crust and many 
a fragment of stale bread which ordinarily would have found its way 
to the swill barrel has undoubtedly been used to satisfy human hunger 
or to ward it off. This has been the case not merely in occasional 
instances but in thousands of families; for, besides the cases of pinching 
want arising from actual loss of employment, there has been a still 
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larger number in which employment lias been only partial, or in which 
wages have been materially reduced. Even among many of those in 
comfortable circumstances there has been increased care in the saving 
of food for the benefit of the needy on whose behalf the appeals for 
help have been so frequent and so urgent. Tf the cheapness of wheat 
during the period in question may seem to have been favorable to a 
continued use of an unstinted supply of bread, it must be observed, on 
the other hand, that the price of bakers bread has not generally fallen, 
and that the large proportion of our urban populations who depend on 
such bread have not received the normal benefit due them as a result 
of the low price of wheat. 

Another point which has a bearing on the extent to which the sup- 
ply, as indicated above, has been drawn upon for actual consumption is 
found in the extreme probability that the supply in the hands of con- 
sumers and dealers is in the aggregate considerably smaller than it was 
a year ago. This "invisible" part of the total supply has been tacitly 
assumed to be constant, and therefore has cut no figure in The current 
discussions of supply and distribution. But there can be no doubt 
that in periods of business depression there is a large body of con- 
sumers whose lack of means to make fresh purchases leads them to 
use up the suppdies on hand much more closely and stintingly than 
ordinarily. This condition of affairs reacts to a greater or less extent 
on the dealers who supply such consumers, causing a postponement 
of purchases on their part corresponding to the postponement of the 
exhaustion 01 their stocks due to the like action on the part of their 
customers. 

After the change has once gone into effect the stream of supply will 
flow on in the usual volume unless there has been an actual decrease 
of consumption; but if such a change in the habits of a large body of 
consumers took place between March 1, 1803, and March 1, 1S94, its 
effects would inevitably appear in a comparison of the stocks on hand 
at the two dates, since those on hand on March 1, 1894, would neces- 
sarily be larger than they would have been had the u invisible supply 77 
between the wheat market and the consumer's mouth been kept up to 
its customary level. In other words, for every million bushels rep- 
resented by a reduction of this invisible supply there is just a million 
bushels more in the visible supply or the supply in farmers 7 hands than 
there would have been if the invisible supply had not been so reduced. 

How far a proper allowance on the score of such considerations as 
those just presented would go towards removing the discrepancy 
between supply and distribution, as above presented, it is, of course, 
difficult to estimate with exactness; and it may not be worth while to 
attempt any estimate, in figures, under such conditions. 

It should, perhaps, be noted in this connection that according to one 
very recent commercial estimate which lias attracted considerable atten- 
tion, the stock in farmers 7 hands on March 1, 1893, was 87,000,000 bush- 
els greater than the estimate of the Department of Agriculture made 
it. The figures compare as below: 



The same estimate makes the wheat crop of 1893 to have been 
400,000,000 bushels, or G4,000,000 bushels in excess of the estimate of 
this Department, and infers also from " a careful and thorough review 
of the data of distribution 77 for the years 1890, 1891, and 18913 that the 



Bushels. 



Recent commercial estimate 

Official statement in March, 1893 



222, 000, 000 
135, 000, 000 



Difference 



87, 000, 000 
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Department underestimated the crops of those years by an amount 
a ggregating 177,000,000 bushels, an average annual uiulerestimate for 
those years of 59,000,000 bushels. : 

It is not intended here to discuss the commercial estimate just cited. 
In any case it is not to be taken for granted that the apparent discrep- 
ancy between the figures on supply and those on distribution for March 
1 , 18M ? is chargeable wholly, or even to any considerable extent, to the 
official estimates for the last year. To say nothing of the possibility 
that preceding crops have been underestimated — and in years of excep- 
tional abundance, such as 1891 and 1892, there was a manifest tendency 
in that direction— authorities are far from being unanimous, as many 
writers assume them to be, in regard to the average consumption .of 
wheat per capita lor human food. 

Either an underestimate of production or an overestimate of con- 
sumption in preceding years would imply that the stock in existence on 
March 1, 1893, in farmers 7 hands or elsewhere, was larger than -com- 
puted; and, if so, there has been more to draw- upon during the past 
twelve months than the 610,000,000 bushels shown by the figures already 
presented. No pretension is made to infallibility on the part of the 
Statistical Division of the Department of Agriculture. It, of course, 
aims at exactness and honestly endeavors to attain it, but it can prom- 
ise no more than approximations to the desired knowledge. Its crop 
reports, however, cover a vast field of inquiry ns to the factors involved 
in estimating production; and it certainly has not neglected during the 
past year to make full use of its large facilities for obtaining correct 
in formation. 

It has been said above that authorities are not agreed as to the aver- 
age consumption of wheat per capita in the United States. Mr. 
Edward Atkinson, who has given careful study to the question of food 
coiisulnption. says:* "The average ration of wheat flour to each adult 
person in the United States is well ascertained to be 1 barrel :eack 
year." He rates as adults all persons of 10 years old and upwards, and 
counts 2 children under 10 as the equivalent of 1 adult in respect to 
their consumption of this item of food. Assuming the ratio between 
such children and the total population to have been the same as that 
shewn by the census of 1890, and estimating the total population for 
September 1 of each year on the basis of the census figures lor June, 
1890, and the estimates of the Government actuary for June 1 in each 
of the other years, we have the following figures for the last five years: 

Estimates for Sept. 1. 

-p- Equivalent in 

lolnipopu- I persons ol 
lation. ! 10 years and 
I _ up wards. 



1880. 
I !v.)0 



1H0M. 
j803. 



61, 622, 313 ! 54, 139, 392 
.62, 967, 188 : . 55, 320,956 

64, 352, 250 ; 50,-537, 828 

65. 758, 750 -i 57,773, 533. 
.67,188,250 i.; ; .59, 029, 446 

• i : : 

The per capita estimate, always used by our predecessors in the 
Department, would give a consumption of 4|- bushels per capita on the 
population shown hi the left hand column* whereas the estimate used by 
Mr. Atkinson would give us an average consumption of 1 barrel of 11 our 

* Seo Ilia 11 Indus trial Progress of the Nation," pp. 31 to 38, inclusive. Care should 
be.. taken by tke reader to keep in mind the distinction between per capita and per 
adult in what follows. 
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eaelx on tlie smaller numbers presented on the right, Taking all grades 
of flour into account the average quantity of wheat to the barrel can 
hardly be more than 4| nor less than 41 bushels. Bringing together 
the figures on distribution and "supply for the twelve months ending 
March 1, 1894, on each of these hypotheses as to the consuinption of 
wheat for food ? we get ? in millions of bushels, the following statement: 

I Consumption at — 



4§ bushels 


4 \ bushels 


per at tulu. 


per adult. 


176 


176 




49 


275 


266 


70 


76 


111 


114 


GSO 


681 


G10 


G10 


irO ; -/ 71 



Distribution: 

Exports 

Consumption for seed ...... . . . . . 

Consumption for food. . . 

Visible supply March l t 1894. . . . 
In farmers' hands March 1, 1894. 

Total.--.-;...........- . 

Supply (as shown above) 

A i) parent-discrepancy ........ 



If the consumx>tion for food during the past twelve months, after 
making alio wan ee for the increased quantity of wheat fed to animals, 
has been smaller than usual, or if, as we have seen reason to believe, it 
has come in part out of what may be called the u invisible supply v in 
existence on March 1, 1893, and not wholly out of the 610,000,000 
bushels comprised in the supply as set down above, the discrepancy 
which, on the basis of the Atkinson estimate of flour consumption in 
ordinary years, would, as we have just seen, be from 71,000,000 to 
80^000,000 bushels, will, of course, be still further reduced. 

It has been stated above that, according to one commercial estimate 
cited, the '.supply of wheat in farmers' hands on March 1, 1S93, was 
222,000,000 bushels. This is 87 s 000,000 bushels in excess of the estimate 
of the Department of Agriculture for the same date, Mr. Dodge's figures 
making the wheat in farmers* hands on March 1, 1893, to have been 
only 135,000,000 bushels.* It is claimed, moreover, that the commercial 
estimate in question is the result of special, independent investigation, 
and not a mere derivative whose correctness is dependent on that of 
other items of the same estimate ; and it consequently admits of consid- 
eration apart from these other items. Suppose, then, that we experi- 
mentally substitute it for the Department figureson u supply in. farmers' 
hands " in each of the foregoing .statements as to supply and distribu- 
tion for the year ending March 1, 1804, and note the result of the change, 
the quantities being given in millions of bushels. 



Items:. 



Visible supply Mar. 1, 1893 

In farmers' hands Mar. 1, 1893 . 

Crop of 1893 

Exported during 1 year ... 

Used for seed . . . . ------ 

Used for food. ................. 

Visible supply Mar. 1, 1894 

In farmers Mian d s Mar. 1, 1891 . 



Totals........... 

Apparent excess . 



Supply. 



222 



Distri- 
bution. 
A. 



176 

49 
314 

76 
114 



729 

32 



Supply. 



222 
396 



Distri- 
bution, 
li. 



J 76 
49 

275 
76 

114 



697 
7 



Supply.. 



Distri- 
bution. 
C. 



C97 

16 



176 
49 

266 
76 

114 



* The same commercial estimate makes the supply in farmers' hands on March 1, 
1894, 138,000,000 bushels, or 24,000,000 bushels more than the quantity shown by the 
present statement of the Department oil the same subject. 
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in column A the consumption for food is placed at 4| bushels per 
capita, in column B at 4 1 bushels per adult , and in column 0 at 4| 
bushels per adult, the word "adult" being used as already explained; 
All the items except the estimate for food consumption are alike in the 
three columns and" the difference in the fig tires on total distribution is, 
therefore, the result of the difference in the estimates upon this one 
point. It will be seen that if the old official estimate for wheat con- 
sumption (that used in column A) be adhered to the distribution 
exceeds the supply by 32,000 ,000 bushels, while if the consumption is 
estimated on the Atkinson basis of 1 barrel of flour per adult the sup- 
ply exceeds the distribution by 7,000,000 or by 16,000,000 bushels, 
according to the quantity of wheat taken as the equivalent of the barrel 
of Hour. Thus, on the supposition that the quantity of wheat in farm- 
ers' hands on March 1, 1893, was as largely underestimated as is claimed 
by the commercial publication whose estimate has been thus tentatively 
used, the discrepancy between the figures on supply and those on dis- 
tribution for the past year is reduced within very narrow limits. It is 
deemed more probable, however, that while the Department estimate as 
to wheat in farmers' hand s a year ago may have been too low, the aj>p ar- 
ent deficiency in the supply, w T hen compared with apparent distribution, 
has been covered in considerable part, as already suggested, by con- 
sumption out of the invisible supply rather than out of the visible sup- 
ply or out of the stocks in the hands of farmers, 

Ho opinion is here expressed as to the correctness of the estimate 
given by Mr. Atkinson. It is considerably lower than that heretofore 
used in the estimates of the Department of Agriculture and falls still a 
little farther below the estimates of some of our agricultural and com- 
mercial papers. But the prominence of that writer and the careful 
attention he is known to have given to questions connected with the 
national food supply entitle to respectful consideration an estimate in 
which he has felt the degree of confidence indicated by his statement 
that "the average ration of wheat flour to each adult person in the 
United States is well ascertained to be 1 barrel each 5'ear, 7? If we take 
4i bushels of wheat as the equivalent of a barrel of flour, this estimate 
of 1 barrel of flour per adult will give an average for the entire popula- 
tion of rather more than 3*95 bushels per capita, and if we take 4| 
bushels to the barrel, it will give an average of nearly 4-1 bushels per 
capita. In view of the rather wide disparity between the estimates used 
by recognized authorities, a new and careful investigation on the sub- 
ject of our average consumption of wheat seems desirable. But in the 
meantime it may not be amiss to remind those who adopt some of the 
higher figures that there is a large population in the South—particu- 
larly the colored people of that section, numbering over 7,600,000 in 
1890-— among whom corn is the staple cereal and wheat but little used. 
^Whatever may be the fact as to the rate of consumption for food, or 
as to other elements entering into the question of distribution and sup- 
ply, It is obvious that the figures for a single year do not afiford a basis 
of sufficient width to admit of erecting ui>on it a superstructure of 
trustworthy conclusions. Even in ordinary times the liability to error 
growing out of the increase of the " visible ?? supply at the expense of 
the invisible ?? supply, or vice versa, during the year taken for exami- 
nation would be considerable. And in such an exceptional ye ar as the 
twelve months just closed, it would be markedly great. In crop esti- 
mates, estimates of consumption for seed and for food, and estimates 
of the supply in farmer s ? hands there is, of course, more or less liability 
to error. And there are also sources of uncertainty arising from the 
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existence of stocks of wheat and flour elsewhere than in those recep- 
tacles in which they receive the commercial name of "visible supply.^ 
Were the figures on supply and distribution complete, any discrepancy 
between them would demonstrate the existence of error at some pointy 
while agreement, on the other hand, though not so conclusive, would 
at least afford a presumption in favor of the substantial accuracy of the 
estimates entering into each side of the account. 

But in view of the incompleteness of existing data, especially such 
as would serve to show the total supply in the country, including flour, 
at any given time, a comparison for a single year, as already observed, 
can afford no adequate basis .for trustworthy conclusions. If a longer 
period be taken, the disturbing effect of any change occurring after its 
commencement in the proportions between the known and the unknown 
elements of total supply in existence is lessened by distribution, and 
the possibility of drawing trustworthy inferences from the results of a 
comparison between the known or estimated elements of supply on the 
one side and distribution on the other is proportionately increased,, 
Suppose, then, that we take a period of five years ending with the 1st 
of March, 1894, and see what results we shall obtain upon each of the 
suppositions heretofore mentioned in respect to the quantity of wheat 
consumed as food in the United States. The following table contains 
the available data for a comparison extending over a period of that 
length, quantities being expressed in millions of bushels: 



Years ending Mar. 1- 



1890 .... 

1891 

1892 ....... 

1893 ........ 

1894........ 

Total, 



Quan- 
tities 
pro- 
duced. 

(a) 



Quan- 
tities 
export- 
ed. 



490 
399 
012 
516 
396 



2, 413 



Quantities consumed. 
. For food. 



Tor 
seed. 



At4§ 
bushels 

per 
capita. 



At 1 barrel of flour 
per adult assuming 
the wheat in 1 bar- 
rel to be— 



44j bush 
els. 



98 
98 
206 
191 
176 



288 
294 
300 
307 
314 



2C6 1,503 



253 
258 
264 
270 
275 



Sum of 

col- 
umns 3, 
4, and 5. 



4-i- bush- 
els. 



244 
- 249 
254 
2(30 
260 



Exr>orts plus consump- 
tion . 



440 
445 
562 

552 
539 



2, 538 



Sum of 

col- 
umns 3, 
4, and 6. 



Sum of 

col- 
umns 3, 
4 and 7. 



405 
409 
526 
515 
500 



10 



400 

516 
505 
491 



a lt will, of course, be understood that the quantity produced during the year ending March 1, 1890, 
was the crop of 1889, and so on for the other years. 

Striking a balance for the hve years on each of these suppositions as 
to the consumption of wheat for food, we get in millions of bushels the 
following results : 



Visible supply Mar. 1, 1889 .......... 

In farmers' hands Mar. 1, 1889 , 

Crops of 1889, 1800. 1891, 1892, and 1893 . 

Visible supply Mar. 1, 1894 

In farmers' bands Mar. 1, 1894 . . . ... — 

: Exports plus consumption Mar. 1, 1889, 
to Mar. 1, 1894.. . . ...... 



Total . 



Supposition 1. 



32 : 

112 ! 
2,413 : 



7G 
114 



2, 538 



.2,557 | 



2, Tin 
171 



Supposition 2. 



32 
112 
2,413 



70 
114 



2, 355 



557 I 
12. . 



Supposition 3. , 



112 
2, 413 



I 



114 

2, 308 



2,557 I 2,- 
59 j....... 



REPORT OF THE SECRETARY OF AGRICULTURE 



It thus appears that if vre take the Atkinson estimate m to food 
.consumption and -allow A\ bushels of wheat to the barrel of flour, the 
supply exceeded the known distribution by 53, 000,0 00 bushels; or an 
average of 11 *S million bushels a year. But if from -the 59,000,000- 

■ .bushels we should deduct the quantity used lor other purposes than 
human food, including that fed to animals and any that may possibly 
have been used in distilleries or breweries, as v> T ell as the amounts lost 
by fire, shipwreck on the lakes, or otherwise, this average would be 
somewhat reduced. If wo take the same estimate and allow 4| bushels 
to the barrel the excess of supply over the known distribution is only 
12,000,000 bushels, or an average of 2*4 million bushels a year, This 
would, perhaps^ be hardly sufficient to cover the quantities lost and 
used for other purposes than human food. But the correspondence 
between the figures on supply and those on distribution, on this hypoth- 
esis as to the consumption of food, is certainly exceedingly close. 

Of the two estimates in regard to the quantity of wheat used in the 
production of a barrel of flour the lower is the one that for years past 
has been used by the Department in reducing flour to its equivalent in 
wheat; and information received from large milling firms, who keep 
accurate records on this subject, indicates that, taking both winter and 
spring wheat into account, 4 k bushels is a sufficiently high average. 
Indeed, a somewhat lower one might seem justified; for one very impor- 
tant establishment returns the average for' three years in the case of 
spring wheat a t a small fraction less than 1^ bushels of 00 pounds each, 
and estimates the average for winter wheat at about 4} bushels. The 
figures of the census would, however, indicate a general average for the 
year ending May 31 ,1890, of 4-76 or, say, 4| bushels. . The results differ 
■..from ■■'season' to season, according to the quality of the crops, but ordi- 
narily the difference is very email. The tendency is toward a reduction 
of the average as the use of the most improved milling machinery 
becomes more, and more general throughout the country. 

If, instead of the estimate used by Mr. Atkinson, that which has been 
used by the Department of Agriculture be accepted as correct, the figures 
on distribution {see supposition 1 in the last table) exceed those on 
supply by 171,000,000 bushels. The figures on exx)ortation must be 
regarded as accurate, and if we also consider those in relation to wheat 
eon siiined for seed to be correct, we shall, on this supposition as to the 
consumption for food, be driven to the conclusion that the crop esti- 

■ mates for the five years under consideration have fallen short of the 
actual production during the same iieriod by 171,000,000 bushels, to 
which something must be added for losses and for uses other than for 
human food. If we should add 10,000,000 bushels to cover such items, 
inaking the total deficiency 187,000,000 bushels, this would raise the 
total production for the five years from 2,413,000,000 to 2,600,000,000 
bushels, and would make the deficiency of the estimates 7*2 per cent. 

If the error In respect to area were assumed to be 4 per cent, the 
corresponding error in the rate of yield necessary to account for the 
results indicated above would he a fraction over 3-3 per cent.* If the 
consumption has been at all overestimated, the percentage for under- 
estimate of production must be correspondingly reduced j and if the 
true consumption lias been as low as the Atkinson estimate makes it, the 
estimates of production have either been almost exactly correct {see 

* It limy seem at first sight that if an error of 7*2 were distributed "between area 
and rate of yield in such a manner as to assign an error of 4 per cent to the former, 
the error in the tatter would be lust 3:2 per cent; but an analysis of the problem 
Will at i once show that this is not the ease. 
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supposition 2 in the last table) or h are "been about 2 per cent too high' 
(see supposition 3). 

It m claimed by sonic agricidtural and commercial papers that to the 
visible supply should bo added the commercial stocks of wheat in Cali- 
fornia and those in small elevators and elsewhere in other parts of the 
country : but these are probably about balanced by stocks on h and live 
years ago in corresponding situations, and consequently need not be 
taken into account. 

Let us see now how these several estimates in regard to the average 
consumption of wheat for food fit in with the other items of supply 
and distribution for a longer period. The years beginning with March 
1 ? can not conveniently be used for this purpose, and it; will be necessary 
to take the "fiscal years beginning July 1 in connection with the crops 
harvested near the beginning of such fiscal years. If we take the ten 
years beginning July 1, 1879, and ending June 30, 1880, they will over- 
lap the five-year period already considered by only four months — that 
is, by the time from March 1 to June 80, inclusive. 

'Statistics as -to the stock on hand at the beginning of this decade can 
not readily be obtained, if at all ; but the difference between the stocks 
at its beginning and end can not have been large enough to affect the 
results in any material degree where so long a period is in question. 
Taking, then, the production on the one side, and exx>orts,* seed, and 
consumption, for food on the other, we get in millions of bushels the 
following results : : 







A. 


B. 


C 


■t 






Consumption 


Consumption 


Consumption 






estimated at 


estimated at 


estimated at 






±1 bushels per 


4g bushels per 


ih busl 


els per 






capita. 


adult, *- 


adult.* 


Proclnction. 1S79-18RS " . ... - . . 




4 , 455 


1 

--I M55 




- 4,455 


Net exports for ten fiscal yeare 


beginning July 1,1879 


1,337 




1,337 


1, 337 




538 : 




538 


533 








2, 5G6 




2,254 


2, 174 




Total -export a, seed and 


food 




4,441 


| 4,129 




4, 0-19 


Excess cf supply over <J 


istribution. ',. . . ....... 




14 


........ | 326 




406 


Average annual excess 






1-4 


J 32 6 




40 -6 



* Adults being reckoned a.s already explained 



It will be seen that taking consumption for food at 4§ bushels per 
capita there is an almost exact correspondence for this decade between 
production and distribution, the average annual excess of the former over 
the latter being only 1,-400,000 bushels. This may, perhaps, be insuffi- 
cient to cover other forms of consumption and losses .by 'fire, flood, etc., 
but the excess on the hasis of the two other estimates for food con- 
sumption (32,600,000 bushels per annum in the one case and 40,600,000 
in the other) would seem to err far more widely in the -oppp site direc- 
tion. This, of course, assumes that the estimates of production for 
these years are substantially correct. 

In considering the preceding decade ( that comprising the crop years 
from 1860 to 1878 and the ten fiscal years extending from July -1, I860,- 
to June 30, 1879), the consumption for seed from 1869 to 1875 is esti- 
mated on the basis of t be area for those years, there being no estimates 



■"These are the not exports obtained hj deducting the imports from the exports of 
domestic, and foreign, but they do not di If erniateii ally from the exports of domestic. 



508 



REPORT OF THE SECRETARY OF AGRICULTURE. 



of seed - consumption, on record, in the Department reports for this 
period. Tire figures for that decade are given below : . 





A. 

Consumption 
estimated at 
4§ bushels per 
capita. 


B, 

Consumption 
. estimated at 
4j bushels per 
adult.* 


0. 

Consumption 
estimated at 
4h- bushels per 
adult* 






2,032 


728 
307 
], 701 


2, 932 
2, S56 


728 
367 
1, 698 


2 S 932 
2,793 


Xet ex ports for tea fiscal Years beginning July 1 , 1809 . 


728 
367 
2, 004 


Used for food . ....... . . . . 


Total exports, -.seed and food . ... ..... . 








Excess of supply over distribution- 












70 


139 






.167 






-Average annual excess of supply 






7 6 




13'9 


Average annual deficiency of supply ......... 




16-7 












i 





* Adults being reckoned as already explained. 



It thus appears .-that if we put the consumption for food at 4£ bushels 
per capita, the crops for the ten years do not suffice to cover the three 
main elements of distribution /but Ml short of doing so by an aggre- 
gate of 167,000,000 bushels, or an average of 16,700,000 busli els a year, 
besides leaving nothing for losses, and for uses other than for seed and 
food. On the hypothesis that consumption for food amounted to 4f 
bushels per adult, the supply exceeded these main elements of distri- 
bution by 76,000,000 bushels, or an average of 7,600,000 bushels a year. 
If losses and other minor elements of distribution were deducted from 
this surplus, it would be reduced within still narrower limits. On the 
hypothesis that the consumption for food amounts to only 4J bushels 
per adult the surplus amounts to 130,000,000 bushels, or an average of 
13,900,000 a year, and would still be quite large if a reasonable allow- 
ance were made for losses, etc. 

We see, then, that for the period 1869-1878 the estimate of 4§ bushels 
of wheat per adult is the one that accords most closely with the figures 
on production and on other elements of distribution. 

For the period 1879-1888 it is the estimate of 4§ bushels per capita 
that best accords with the other official figures on ' production and dis- 
tribution, and the correspondence is extremely close. 

On the other hand, for the five-year period 1889-1893 the estimate of 
4§ bushels per adult again takes the first place in respect to closeness 
of correspondence with the other items of the account. 

; It is to be noted that no one of the three food estimates considered 
is presented as a mere derivative from the other elements of supply 
and distribution. There is reason to believe that some commercial 
estimates are obtained by simply deducting the sum of the exports and 
Beed tor a series of years from the estimated production for the same 
period and dividing the remainder by the estimated population. Such 
an estimate, if correct, would give the total consumption for all pur- 
poses other than seed^ but its correctness is, of course, dependent on 
that of the other elements used in the computation, and it has, there- 
fore, no independent value as an aid in testing the accuracv of the fig- 
ures on production since these form the chief one of the other elements 
in question. 

If we assume the substantial correctness of the crop reports in all 
three of the periods considered, the examination of the middle period 
gives us results tending strongly to establish the accuracy of the esti- 
mate of 4| bushels per capita as the quantity consumed for food, while 
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the results of our examination ..of the first and tliird would tend to 
prove tliat tne estimate of 4f -"bushels per adult is much nearer to the 
truth. 

On the other hand, if we should assume the correctness of the first of 
these estimates as to food consumption, the crop estimates of 1879- ' 
1888 would be strikingly corroborated, while those of 1869^-1878 arid 
1889-1893 would be proved too low. But if we should assume the 
accuracy of the second estimate as to food consumption , the case would 
be reversed, the crop estimates for 1869-1878 and 1889-1893 being in 
that case substantially confirmed, while those for 1879-1888 are found 
much too high. 

It would certainly be an advantage to have an independent estimate 
of food consumption sufficiently exact and certain to serve as a trust- 
worthy test for the accuracy of the statistics of production, but the 
facts disclosed by our examination of the figures for the last twenty-five 
years hardly indicate that this desideratum has as yet been attained. 
The evidence is not on record that there has at any time been an 
inquiry as to the quantity of wheat consumed for food comparable in 
respect to its extent and fullness with that which takes place every 
year in respect to production ; and for the present it would seem that 
the statistics on the latter subject must stand or fall on their own 
merit, • 

THE WHEAT CROP OF THE WORLD. 

The following table shows the world's production of wheat by coun- 
tries for the year 1893 as compared with that of 1892 and 1891. The 
latest official returns for the different countries were used wherever 
available. In certain cases these / official statements are preliminary 
and may be changed by the corrected estimates. There is little doubt, 
for instance, that the estimates for German y and Russia will be reduced 
by the final returns. Many countries make no official estimate of wheat 
production, and in such cases the most trustworthy commercial esti- 
mates were taken. The bushel used is the Winchester bushel, which 
has a capacity of 2, 150 '12 cubic inches. Where quantities were given 
by weight they were reduced to bushels under the assumption that 60 
pounds of wheat make a Winchester bushel. The crops of the coun- 
tries in the Southern Hemisphere are those gathered in November and 
December, 1892, and in January and February, 1893. 

In North America the total production of wheat in 1893 was 
447,479,000 bushels, a decrease of nearly 127.000,000 as compared with 
the preceding year and of 237,000,000 as compared with 1891. The 
large extension of the wheat area in Argentina brought up the produc- 
tion of South America from 51,000,000 in 1892 to 82,000,000 in 1893, an 
increase of 61 per cent. Europe produced 27,000,000 bushels more in 
1893 than in the preceding year. Asia's share of the world's wheat 
production was 346,000,000 bushels as against 290,000,000 in 1892 and 
345,000,000 in 1891. Africa's crop was . 35,500,000^ an increase of 
1,000,000 bushels over 1892. Australasia's outturn stood at 41,000,000 
bushels as compared with 36,000,000 in- 1892 and 33 ? 000,000 in 1891. 
The total world's crop of wheat for 1893 is estimated at 2,385,360,000 
bushels, which is less by 7,000,000 than the crop of 1892 and exceeds 
the crop of 1891 by about 21,000,000 bushels. 
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TJie id; cat crop of the icorhl. 



.Gauntries. 



United States ...... 

Canada : 

Ontario. ......... 

Manitoba .......... . 

3 Jest of Canada . 



Tuv:.l Can 

Mexico. . .. ... .. . . ... . ... ......... 

Total Korth America . .. 



Argentina . 
Chile..... .-. 

Uruguay. . 



Total South America. 



Austria - - - - . - . ... ... 

Hun gary . . ... . , .". .". ..... 

C roatia and Slavonia 
Bosnia and Herzego yina . 

Belgium . 

Bulgaria . 

Ileum ark. . . . . . 

France . 

.Germany . . .:, . .-. , r . .-- 

Great Britain ......... 

Ireland . 

Greece* ..... ... . .. .-. . 

1 tnly 

Netherlands 

Portugal........ 

liouimuira. . . ... . ...... 



Poland - - - - 

The Caucasus . .... 
Servia.. ....... . ... . 

Spain 

Sweden ...... ... 

Norway ........... 

Switzerland — .-. 
Turkey in Europe. 
Cyprus....... ....... 



Total Europe . 



India---.-. ...... 

Asiatic Turkey . 

Persia. 

Japan . .", . . . . 



Total Asia . 



Algeria ...... ... 

Gape Colony..... 

Egypt........... 

Tunis . .. ... ... 



JivsJicls. ! 
011,780,000 -; 



. 515, 040,000 ! 



396, 132, 000 



32.-584, 000 


: . 28,783,000- 


21, 731, 000 


23,193,000 


14, 454, 050 


15,616,000 


"4,941,000 


4, 945, 000 


. 4,000,000 



'■GO, 721, 000 J . 43,182,000 ! 
12, C00, COO | 



084, 501, 000 



33, 000, 000 
14, 000, 000 
3, 0D0, GOO 



50,000,000 



10, Q00, 000 j 
574, 131, 000 I 



30.000,000 
18, 000, 000 
3,202,000 



51,392,000 



41. 

r;o. 
. 7. 
1, 

15, 
40, 
4, 

85, 
74, 



141. 

3. 

7, 
45, 
108, 
12, 
74, 

5, 
71, 
-4, 

3, 
30, 

2, 



071,010 
278,00!) 
000, 000 
800, 000 
560, 000 
902, 000 
GOO, 000 
353, 000 
750, 000 
401,000 
615,000 
675, 000 
456, 000 
504, 000 
000, 000 
672, 000 
816, 000- 
681, 000 
0C0, 000 
000,000 
349, 000 
341,000 
400, 000 
300, 000 
000, 000 
000, 000 



1.208, 620. 000 



256, 701 000 
- 49, 000. 000 
20, 630, 000 
18,277,000 



50, 170.000 
U2, 01;. 000 
7, 984. 000 
2,000,000 
20, 748, 000 
40,441,000 
5, 000, 000 
310, 814, 000 
116,215.000 
60, 407. 000 
" 2,214.000 
4,000,000 
1 15, 676. 000 
6,200,000 
6,100, 000 
GO, 253, 000 
■241, 570, 000 
24,440,000 
71,266, 000 

r>, 500, ooo 

78, 396, 000 
4. 500, 000 
400, 000 
3, 301, 000 

.21, 750,000 
2,000,000 



1,406, 933,000 



208, 640, 000 
49, 000, 000 
18. 507, 000 
15; 737,000 



344, 011, 000 j 



280, Oil, 000 



26,181,000 ! 
2, 046, 000 | 

11,110,000 I 

4,256,000 i. 



19, 399, 000 
2,813,000 
3, 252. 000 
4,000.000 



Total Africa-.-...,. 



43, 020, 000 j 



34, 464, 000 



JXqw South Walsa ................. . i 3, 649, 000 I 

Victoria.... ......... ; 12,751,000; 

■South Australia.. ...... ... ....... ..........J 9,309,000 j 

Wcstoni -'Australia. 465,000! 

Tasmania...,...., ........... . . 613, 000 | = 

Row Zealand ; 5. 721, 000 : 

Queensland .................................. ...J - - ' 208, 000 j 

. Total Australasia - - . . . - ! 32. 839,-000- j- 

..RECAPITUDATION- BY ' CONTINENTS: j : 

Kwth America... 684.501,000 j 

South America ............................ ..! 50,000.0001 

.. .. Europe....... .......... ...7........... j 1, 208,620, 000 j 

■Ah in .......... I 344.011,0001 

Africa .......... 43.626.000 i 

Australasia ................................. 32, 839,000 j 

Grandtotal. ....... ............... _..| 2,364,197,000! 



3, 964,000 
13,679,000 
0,436,000 
296, 000 
938, 000 
10,258.000 
392,000 



35, 963, 000 



571,131.000 
"■- 51,292,000 
1, 406, 933, 000 
289, 944, 000 
31,464,000 
35, 963, 000 



2,392,727,000 
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WHOLESALE PRICES OF AGRICULTURAL PRODUCTS. 

The quotations given below liaYG ? for the most part 7 been famislied 
by tlie secretaries of tlie boards of trade ef tlie different cities named : 

Wholesale prices- of principal ' agricultural products, at leading cities hi all sections of tlie 

United Mates, 



GOKN" (per l>ns hel). 



Date. 


Boston. 


JZcw York. ! Atlanta. 


!New Orleans. 


Cincinnati. 


Dec. 1, 1892...- - 

Jan. a, 1893 

Feb. 1,1893.......... 

Dec. 1,1893... 

Jan, 2,1894 

Feb. 1,1-894.... 


Steamer mixed. 
$0. 54 to $0. 55 
.51 .51-1 
.54" 
.46 A 
. 45i f 
.46~ 


No. 2 mixed, \ White. 

$0. 5H to$0. 51£ ! $0.58 
.50£ .50i .58 
.54f . 55 I .00 
. 441 . 45i! . 55 
.415 * 4 -! -53 
.42§ ,42|j .55 


No. 2 mixed. 

$0.51. 

$6. -13 to . 49 
. 52 
.49 

. 47 . 43 
. if>\ . 4G 


No. 2 mixed. 

$0. 43 
■$0.40J to .41 
.42 . 42J 
.40 
.37 
. 37J, 


WHEAT (per. bushel). 


Dec. 1, 1892..... ..... 




No. 2 red. 






No. 2 red. . 
. $0.70 
.70 
.71 

$0. 59 to . CO 

. 59 : . m 

.59 . .59^ 


Jan. 3,1893.......... 




.79J .81 
. S0& . 80a 
,68Jf . G9J 
.00a -67| 
,G?a .67£ 


• 




Fob. 1, 1893.......... 









Dec. 1,1893.......... 








Feb. 1,1891.......... 






OATS (per busbol). 


Dec. 1, 1892.......... 

Jan. 3,1893.......... 

Feb. 1, 1893... 

Dec. 1,1893.......:.. 

Jan. 2, 1891..... 


No.- 2 white. 

$0.43 
.41 
.43 
. 38 

.38" 


No. 3 mixed, j No. 2 mixed. 

$0.30i| : $0.44 
5j'0. 3G£to .36| . 45 
. 38i ..!8 
. 34* . 34i: . 43 
.-331 - -44 
. .34 [ .41 


No. 2. 

$0.41 
$0.40 to .41 
.40 .41 
.38 
.38 

. 37£ . 38 


No. 2 mixed. 
$0. 35i to$0. 30 
.34} . 343. 
.34 ■ .34i 
.81* .32 
.31. 
-.31*. 


BARLEY (per bushel). 




Sice rowed state. 


Two-rowed atate. 
$0, 65 to $0,G8 
. 65 . G 7 
.05 ■ . 67 
. G3 . 64 


i 


No. 2 spring. 


Jan. 3, 1893 


$0. 70 to $0. 75 
.70 .75 
.70 .75 
.70 .75 
.70 .75 




.05 .. G7 
.05 .07 
. 58 .GO 
. 53 - . GO 
.58 .CO 


Feb. 1, 1893 




Dee. 1,1893.. 




-Feb. 1,1894 


.93 .64 








IT AT (per ton). 


Dec. 1, 1892... ...... - 

Jan. 3,1893.. 

Dec. 3,1893.......... 

Jan. 2,1894.......... 

Feb. 1,1894. ......... 


Fair to quod, 

$iaooto$i7. oo 

15.50 16.50 
15. 00 16. 00 
15.00 16.50 
15.50 16.50 
15. 50 18, 50 


Prime timothy. 

$18.00 
17. 00 
$17. 00 to 18. 00 
17.00 
17. 00 18. 00 
17. 00 


$18. 00 
19. 00 
19. 00 
18. 00 

17. 00 

18. 00 


Frime. 
$13. 00 to $14. 50 

14. 00 15. 50 

15. 00 16. 00 
14. 50 16. 00 

16. 50 17. 00 
1150 10.00 


No. 1 timothy. 

$10. 50 to $11. 00 
11.00 11.50 
12. 50 13. 50 
11.00 12.00 
11,50 12.00 
11. GO . 12. CO 


COTTOK (per pound). 


Dee. 1,1892 

Jan. 3,1893......... . 

Feb. 1, 1893... - 

Dec. 1, 1893 




Middling up. \ \ Middling. 

' $0. 09f 1 $0. 03 ; $0.09.* 

■ m 1 -m .osi 

. 09 .09 . OOi 
.08^' ^ .07j! .07& 
. 0745f -07^ .07$, 
. 08 1 . 07^: . u7, 7 ,. 


Middling. 

. $0.10 
. 19 

0^ if 

- : e7jf 

-07g- 
. 0'/ £ 


.Feb. 1, 1894.. ........ 




BUTTER (per pound). 


Dec. 1, 1892.,...---. 
Jan. 3, 1893. ...... ... 

Feb. 1,1893.......... 

Dec. 3,1893..., 


Extra cream- 
ery. 

$0. 29 
$0. 30 to ". 31 

■ . 30 

.28 

. 27 . 28 
.20 .27 


State dairy, 
best. 

$0.20 
.27 
.23 
.20 
.25 

$0. 20 to . 22 






Fancy ereavh- _ 
crir. 

$0,32 '. 

.30 

,29 

$0,28 to .29 
.23 


Jan. 2,1894.......... 






Feb. 1,1894. 












EGGS (per dozen). 


Dec. 1,1892..... 


Eastern extra, j State. \ 

$(3.28 | $0.29 | CO, 20 
"$0.28" to .32 i .31 | . °°\ 
. 30 ; ro. : t to .35 .25" 
.27 . . 28. ' . .26 . 28 1 .20 
. 20 ! ,'2i . > .122 
. 18 j .16 . . 17 ' .21 




$0. 22 
.24 
, 33 
.21 

j $0. 13 to . 20 
.12 . .13 


Jan. 3, 1893.......... 

Feb. 1, 1893.-.. 

Decv 1,1893.......... 

Jan. % 1894........... 

Feb. 1,1894..... 
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Wholesale ji rices of ' principal agricultural product* at leading cities in all sections of the 

United States— Continued. 



CORN" (per bushel). 



Date. 


Chicago. 


Minneapolis. 


St. Paul. 


St. Louis. 


San Francisco. 


Feb. 1, 1893-.....-..,.. 

Dec. 1,1893 ...... 

Jaii. 2, 1894.......... 


" No. 2.- 
$0. 42 to $0. 42-| 
.40* ..40| 
- .44 - .44§ 
• 34| ,35fr 
.34| .351 
.351 ,35| 


No. 3 yellow, 

$0.36 
.40 

$0. 31f to .32 
.32 
.321 


No..- 8 yellow. 

$0. 39 to $0. 40 
.37 .38 
.40 .41 
.33 .34 
.32 .33 
,321 .33 


No. 2. 
$0. 38i to $0. 38| 
.371 

.40 ,40i 
,,34 

.311 .31§ 
-.331- .s 3 .| 


No. 1 white * 
$1. 12* to $1.15 
1.07* 1.10 
1.021 1.05 
.90 .921 
.90 . 91J 
.90 . 91£ 


; WHEAT (per bushel). 


Dec, 1, 1892.......... 

Jan. 3,1893.... 

Feb. 1, 1S93,. . 
Dec. 1,1893 

Feb. 1,1894.......... 


N o,2 red winter. 
$0.71i to $0. 71| 
.72 .721 
Y73f -74 
.63 .631 
.601 .G0| 
.COi .C0g 


No, 1 northern. 

$0,671 
.66 
.68 

: 59-1 
.59| 
.60 


No. 2 northern. 

$0. 02 to $0. Go 
.61 .62 
.61 .65 
.57 .58 
.58 .59 
.60 .60J 


No. 2 red winter. 
. : . $0. 68f 
$0.-67$ to .68 
. 681 . 68 | 
.59ft 

.50* .56^ 
.561 .56| 


No. 1 white* 
$1.26i to $1.27*- 
1. 27| 
1.271 i.28| 
1.021 1.03$ 
1. 02i i. Q3| 
. 98| 1. 00 


OATS (per bushel). 


Dec. 1,1892.......... 

Dec. 1,1893,... - 

Jan. 2,1894 

Feb. 1, 1894, 


: No. 2. 

$0.31i 
- $0.30$- to" . 31 
.32 
.28£ 

.29 2Qi 
.28 28| 


No. 8 mixed. 

$0. 31 J 

$0,281 to .291 
.321 
. 27" 

.26 .27 
.26^ 


No. $■ white. 
$0.31i to $0.32 
.30" .301 
.32 . . 32| 
.27 271 
.28 28i 
.28 


No. 2. 

$0. 31 
$0,311 to .32 
.31 
.27| 

.27| .271 
. 28| 


No. 1 * 
$1. 27* to $l. 30 
1. 32| i, 35 
1.35 1.371 
1.05 1.071 
1. 00 1. 05 
1.15 1.171 


BARLEY (per bushel). 


Jan. 3,1893 

Feb. 1,1893 

Dec. 1, 1893.. 


Fair to choice. 

$0. 50 to $0. 58 
.52 . 65 
.42 .65 
.46 .52 
.42 .59 


No . 8. 
$0. 33 to $0.38 
.39 .40 

""^"""/iO 
.38 


No. 2. 
$0. 50 to $0. 55 
.50 .55 
.50 .55 


Choice. 
$0. 62 to $0. 63 
.60 
. 60 
.57 
.55 

.52 .54 


No. 1 chevalier* 
$1. 12 to $1.15 
1.15 1.171 
1.15 1.171 
1.15 l.m 
1. 15 1. 171 


Feb, 1,1894.......... 


-.44 .54 


- .50 






HAY (per ton). - 


Feb 1,1893.....,..., 
Dec. 1,1893.......... 

Jan. 2,1894, 

Feb. 1,1894. 


No. 1 timothy. 
$11. 00 to $12. 00 
10. 50 11. 00 
11.00 11.50 
10. 00 10. 50 
10. 00 10. 50 
9.00 10.00 


Wild. -■ 
$8. 00 to $8.25. 
7.50 
7.00 
6. 00 6. 50 
4. 00 5.00 
3. 50 4. 00 


Timothy. 
$8. 00 to $9. 50 
7.00 8.00 
- ■ 8. 50 9. 00 
7.50 8.50 
7.00 8.00 
7.00 8.00 


Timothy, fancy. 

$12,50 
13. 00 
14.00 
12.50 
12.00 
12. 00 


No. 1 barley * 
$8. 00 to $9.00 
8. 00 9. 00 
7.00 8.00 
10. 00 11. 00 
10.00 11.00 
9.00 11.00 


COTTON" (per pound). 










Middling. 
: $o! 10 

-. .mi 
































-<07; ! „ 












- - . -07^ 




























BUTTER (per pound) . 








No. 1 creamery. 
SO. 25 to $0.26 
.25 .20 
.25 .20 
. 22 . 25 
.22 .24 
.22 ,23 


Creamery. 
$0. 27 to $0. 31 
.28 - .32 
. 24 .30 
.24 .28 
.24 .28 
.22 .28 


Good to choice. 
$0. 24 to $0. 26 
,25 .27 
.20 .24 
.20 .26 
.20 .22 
.20 . 22 








Feb. 1,-1893.......... 












Jan. 2.1894.. — . 












EGGS (per dozen). 


Dea 1,1892.......... 

Jan. 3, 1892.......... 

Feb. 1,1893 

Dec. 1,1893.. 

Jan. 2, 1894..,.. 

Feb 1 1894 


$0. 20 to $0.22 r 
.24 .27 
.29 .30 
.221 .23 
.20 .21 
.13 . IBi 




SO. 21 to $0,22 
. 23 . . 24 
.30 .31 
.21 . 22 
.21* .22 
.15" .16 


$0.22 
.221 

- .271 
.21 
.181 
• Ill- 


Choice. 
$0. 371 to $0. 40 
. 35" .37 
.28 ,30 
. 36 . 42 
.27 .30 
.21 .23 



* Ter cental. 
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Wholesale prices- of -principal agricultural, products at leading cities in all sections ofths 

United States — Continued, 



TOBACCO. 



Date. 


Xew York. 


St. Louis. 


Louisville. 


Pennsylvania 
seed leaf. 


Missouri Bur- 
ley leaf, me- 
dium to good. 


Old style, me- 
dium to good, 


Burley leaf. 


Dec. 1, 1892 . 

Feb.l, 1S93 .. .... . .. . 

Dec. 1, 1893 

Jan. 2, 1894 . . . .-. ......... . 

Feb.l, 1894 


Per pound, 

a. 11 .15 

b. 1 1 .15 

c. 08 , 10 
(/. 08 .10 
e. 08 .10 


Per pound. 
$0/10 to $0. 13 
.10 .13 
.10 .15 

.081 ,12 
.08- .10 
.08 .10 


Per pound. 
$1.061- to $0. 08f 
. 06* . 08* 
. 06§ . 08| 

.06* .08 
. 07 . O&J 
. 07 . 08i 


Per pound. 

$0. 09 to $0. 1© 
.30 .12 
.10 .11 

.09 . ic 

.09 10 

.09 -.10 



a Prices for January 11. c Prices for December 7. e Prices for February 7. 

& Prices for February 8. d Prices for January 8. 



EXPENSE OF RAISING- WHEAT AND CORN. 

In consequence of numerous inquiries relative to the cost of raising 
our principal cereals coming from botli this country and abroad, a 
Careful investigation has been made by the Department of Agriculture 
as to the cost of raising the staple products, corn and wheat. In view 
of the present* low prices of wheat prevailing throughout the world, 
the results of this investigation are of unusual economic importance, 
and it is believed that the time has come to sound a note of warning 
agaiTist the exclusive dependence on the cereal crops, and in favor of a 
more diversified culture. With wheat selling at 57 cents and corn at 36 
cents a bushel in Chicago, it is impossible to escape the conclusion that 
a rotation of crops would be more profitable to our farmers than a per- 
sistence in exclusive wheat= growing. 

The subjoined tabular statement will show that his time and the 
interest on the money invested in his land have been included in the 
actual expense incurred by the farmer in the production of his crops, 
The following items have been considered in making an estimate of the 
total cost of raising wheat: Bent of land, manure, seed, and labors 
the last of which is subdivided into preparation of soil, sowing, har- 
vesting, thrashing, housing, and marketing. In the case of corn, the 
labor consists of preparing the soil, planting, cultivating, gathering, 
housing, and marketing. 

Cost per acre of raising wheat and corn. 




Rent of land 

Manure. ... ... .......... 

Preparing ground . . 

Seed............ 

Sowing or planting. 
Cultivating . . .......... . 

Harvestm g or ga tb er in g 
Thrashing. . .... . . . . 

Housing. ... . . ....... . 

Marketing. 

Total 



AG 93- 



-33 
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In the Statistician's report for December, 1893, the average farm 
value of wheat and corn produced per acre was stated as follows : 
Wheat, $6.16; corn, $8.21. This would show on the face of it a virtual 
loss to the farmer of $5.53 per acre of wheat and $3.50 per acre of corn 
for the year 1893, It must be remembered, how ever, that besides the 
production of the grain the farmer has the straw of the wheat and the 
stalks of corn, which have in some sections of the country a feeding 
value of about $5 per acre, and that while the cost of production was 
about normal the price per bushel of wheat was unpreeedentedly low 
and that of corn mueli below the average. 

-" -The f&t that the -farmer is allowed; average rent for his land, and 
wages for his labor, in the above calculation, should also be taken into 
consideration m- computing his profits. 

The results have been derived from individual estimates made by 
over 25,000 practical farmers in the case of wheat and over 28,000 in 
the case of corn, A second set of replies was received from over 4,000 
• experts, ! , e., the graduates of various agricultural colleges now engaged, 
in farming, and this result tallies very closely with that obtained from 
the general bi<j uiry. . 

The following statement will show in detail the figures of cost of 
producing corn and wheat by States and sections : 
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Estimated cost of tlie principal items and toted cost in the production of wheat and corn by 
States and sections per acre for .1893. 

[Consolidated from returns from nearly 30,000 leading farmers scattered throughout the United 

States.] 
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21 










Bush, 
2 


- New Hampshire ...... 


- 3. 74 


$4. 96 
5. 59 


$3. 39 
3. 73 


$2. 
2. 


30 
12 


$0. 44 
. 71 


$2. 
2. 


49 


$2. 28 
2.31 


$0. 79 
. 80 


$1.21 
1. 48 


$21.01 
22. 97 


1*7 






3. 78 


3.17 


2. 


09 
80 


. 51 




24 


1. 80 


. 68 


1. 24 


19. 02 


2-3 


" ■ .Massachusetts; 


4. 03 


5. 43 


3, 83 


1. 


.72 


2. 


58 


2. 63 


. 96 


1. 79 


23. 82 


2 


Connecticut. 


6. 31 
■ 


4. 81 


4. 09 


1. 


50 


.51 

- 


2. 


83 


2. 72 




. 83 
■ 


2. 74 


26. 34 


1-8 


New England . . 


3. 52 


4. 41 


3. 32 


2. 16 


• 52 


2. 


27 


2. 02 


. 73 


1. 27 


20. 22. 


2 '1 

~ 


.New. York ... . 


4. 50 


■ -. — 

5. 36 


3. 01 


1. 


64 


. 

. 49 


1. 


49 


1. 44 


. 60 


. 93 


~ " — = 
19. 52 


1-9 


. New Jersey ... 


4. 61 


6.72 


2. 50 


1. 


5H 


.53 


1. 


36 


1. 58 


.66 


. 80 


20. 29 


1-8 




H° 


5. 01 


2. 77 


1. 


32 


.46 


1. 


39 


1.42 


. 64 


.89 


17. 60 


2 


Delaware .. .......... 


4.67 


4.15 


2. 40 


1. 


10 


.57 


1. 


11 


1.30 


.59 


. 70 


16. 59 


2 


Middle..-. 


4.01 


5. "10 


2. 79 


1. 


40 


.48 


1. 


40 


1.43 


.63 


.88- 


18.-13 


— — — - 
2 


M ary land ........ T ... . 


3.64 


3.48 


""2.1 2 


1. 


11 


. 49 


1. 


17 


1.35 


.58 


1. 04 


15728 


^=^== 
1 '8 


Virginia .. . ....... 


2.54 


2.83 


1.92 


1. 


03 


.47 




93 


.93 


.30 


.92 


11.87 


1-3 


. North Carolina .. .. 


2. 68 . 


1. 77 


1. 54 




91 


.42 




75 


.73 


.34 


.71 


9.85 


1 


South Carolina. . . 


2. 46 


2. 12 


1.20 


1. 


05 


. 26 




71 


.89 


. 33 


. 6i 


9. 66 


1 




2. 44 


2.13 


1. 28 




94 


. 37 




74 


■88 


.30 


. 67 


9. 75 


1 


Florida. .-. ... . . . . 


3. 10 


1. 83 


2. 81 


L 


16 


. 29 


1. 


31 


.72 


1. 08 


1. 03 


13. 45 


1-2 




2. 35 


T, 96 


1.45 




94 


.90 




79 


. 96 


.34 


. 76 


10. 45 


1-1 




2. 51 


2.07 


1.69 




98 


.52 


i! 


03 


1. 14 


. 53 


1. 01 


11. 48 


1-1 


Louisiana . . . . . . . . 


' 2. 23 


2. 42 


1. 77 


1. 


23 


.48 


i. 


31 


1. 32 


. 51 


1. 25 


12.-52 


- 1-7 


Texas 


3. 13 


1. 47 


1. 59 




79 


. 39 


i. 


19 


1.-14 


. 29 


. 78 


10. 77 


1-2 


Arkansas r . .. . ....... . , . 


2, 60 


1. 56 


1. 42 




81 


.33: 




93 


. 85 


. 28 


. 82 


9. 63 


1 -2 


Tennessee. . . 


2, 66 


1. 24 


1. GO 




80 


. 35 




97 


. 83 


. 23 


. 63 


9. 36 


11 


Southern ... . 


2.79 


2. 09 


1. 71 




03 


.41 


.94 


. 9o 


. 33 


. 79 


10. 94 


1-2 


■West Virginia 


3. 27 


1. 92 


2. 30 


1. 


12 


.47 


1. 


IS 


1.02 


.41 


.89 


12. 58 


1-4 


3.31 


l.GG 


1. 67 




91 


.39 


1. 


30 


1.10 


.30 


.70 


11.34 


1*5 


■"Ohio 


3.72 


. 2. 08 


2,46 


L 


08 


.45 


1. 


29 


1.35 


.46 


. 73 


13. 62 


1:5 


Mi ehigan 


3. 05 


2.86 


2.73 


1. 


21 


. 35 


1. 


36 


1. 11 


.34 


.82 


13. 83 


1-5 




3.55 


2.02 


2. 03 




91 


. 40 


1. 


13 


1. 33 


. 38 


.64 


12. 39 


1-3 


Illinois. 


3. 68 


1.76 


1.58 




96 


.29 


1. 


13 


1.23 


.28 


.54 


11. 45 


1 -4 


Wisconsin 


2.91 


3.09 


1. 89 


i! 


19 


.38 


1. 


15 


1.11 


.36 


. 85 


12. 93 


1-7 


Minnesota 


2. 2G 


2. 35 


1. 65 




97 


. 38 


1. 


22 


1.02 


. 28 


.61 


10. 74 


1 "5 


Iowa 


2.73 


1.40 


1.37 


1. 


06 


.24 


1. 


10 


1. 06 


.24 


.54 


9.74 


i-7 




2. 61 


1.52 


1. 52 




79 


.30 


1. 


15 


1.08 


. 26 


.68 


9. 91 


1-4 




2.10 


1.27 


1.40 




66 


-' .32 


1. 


23 


1. 18 


.30 


.58 


9. 04 


•9 


Nebraska 


2.17 


1.63 


1.39 




77 


.28 


1. 


11 


1. 07 


.26 


.54 


9. 22 


1 5 


South Dakota 


1.52 


1.42 


1. 55 




82 


.31 


1. 


12 


.97 


.25 


.61 


8. 57 


1-4 


North Dakota ........ 


1.63 


1. 49 


1. 69 




91 


. 42 


1. 


00 


1. 42 


.31 


.75 


9. 62 


1-3 




2.62 


1.85 


1.80 


.92 


- . 36 


1. 


18 


1. 18 


.32 


.66 


19.89 






3. 08 


2. 14~ 


2. 05 




88 


.39 


1. 


90 


1.39 


. 52 


1.43 


13.78 


1 -o 


Utah 


5. 24 


4.44 


2. 60 


l! 


04 


.36 


1. 


81 


2. 04 


.65 


1.54 


19.72 


1 -5 




3.47 


1.35 


2. 31 




95 


.35 


1. 


53 


1. 63 


.59 


1.95 


14. 13 


1-5 


Mountain region. 


3.88 


2.70 


2. 29 




95 


.37 


1. 


78 


1.66 


.58 


1. 59 


15. 80 


1-3 




4.17 


3.89 


2.18 




90 


.36 


1. 


70 


1. 81 


.61* 


1.37 


17. 07 


1-2 




3.21 


2. 61 


2. 14 




92 


.31 


1. 


25 


1. 36 


.50 


1.20 


13. 50 


1-4 




3. 17 


2.38 


1. 96 


i! 


08 


.31 


1. 


40 


1.35 


.54 


1.32 


13.51 


1-4 


Pacific ... ... 


3.31 


2. 62 


2. 02 


1. 


03 


.32 


1. 


41 


1. 41 


. 55 


1.31 


13.98 


1-4 


Total. 


2. 81 


2. 16 


1.87 


. 96 


.37 


1. 


19 


1.20 


.37 




11.69~ 


1-4 
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Estimated cost of the principal items and total cost in the production of wheat and corn i 
States and sections per acre for 1893 — Continued . 



States and sections. 



Maine . ..... . . 

New Hampshire ....... 

Vermont . ... ........ 

Massachusetts ......... 

Connecticut.. .... . ..... 



Western . . 



Colorado . 
Utah .... 
Idaho . . 



Mountain region. 



Washington. 

Oregon 

California . . . 



Pacific . . . 
Total..... 



Corn. 



New .England . . 

New York ........... 

New Jersey .......... 

Pennsylvania ....... . 

Delaware . . .. ...... 

Middle ........ 

Maryland . .... ... . . ... 

Virginia 

North Carolina. 
South Carolina, ...... 

Georgia .............. 

Florida .. 

Alabam a ............ . 

Mississippi .......... 

Louisiana .... .. ...... 

Texas ....... ...... . 

. Arkansas 

Term essee^.... ...... 

Southern.. 



West Virginia. 
Kentucky...-.-. 

Ohio 

Michigan ...... 

Indiana ....... 

Illinois. ....... 

Wisconsin . 

Minnesota ...... 

Iowa . ... ...... 

Missouri . . 

Kansas . . 

Nebraska ... 
South Dakota. 
North Dakota. 



$3. 69 
5. 01 
3. 98 
5, 40 
5.13 



4. 70 



$5. 10 
5.49 
1.12 
6. 65 
5.88 



4. 09 



6.41 
G. 78 
6. 29 
3. 26 



4. 17 5. 99 



3.82 

2. 90 

3. 54 
2.46 
2. 37 

2. 2vi 
2.44 

3. 06 
4. 12 
3.08 
3. 07 
3.35 



3. 00 



2. 98 



3.12 
2. 22 
1:90 
1.97 
1.76 
2. 16 
1.83 
2. 15 
2. 02 
1. 88 
1.75 
1.46 



PI 
IP -5 
If I 



U. 06- 
4. 73 
3.45 
4. 30 
4. 63 



$1.73 
1. 63 
1.11 
1. 56 
1. 72 



4. 21 



1.51 



3. 17 i 
-2.74 j 
2.99 

2 37 | 



2.95- i 



2.52 
1.99 
1.49 
1.22 
1.26 
2.02 
1.39 
1,42 
1- 66 
1.61 
1.44 
1. 52 



27 
3.77 
2. 72 
3.72 
3.99 



3. 50 



$3. 49 
4.69 
4.58 

4. 92 

5. 25 



$2. 22 
2. 45 

1. 66 
2.48 

2. 08 



4.77 



2, 13 



2. 26 
2.64 
2. 22 



_ 2. 50 



1,91 
1.99 
2.31 
2, 07 
2. 17 
2. 82_ 
2. 45 
2.49 
2.37 
1.93 
2.58 
2. 23 



1.89 | 1.52 i . 53 j 2.24 



1.65 
1.49 

1. 92 
3.00 
1.87 
1.85 
3. 59 

2. 86 
1.28 
1.37 
1.16 
1.62 
1.42 
1.64 



2.31 

1. 72 
2.49 

2. 45 
1.96 

1. 50 
2.01 
1.72 
1.44- 
l. 47 
1.24 
1.38 
1.-50 
1.73 



.00 
.33 
.46 
.50 

.38 
.30 
.441 
.37 ! 

.28 ; 

,34 I- 
.34 i 
.30 j 
. 32 | 
.47 



2 52 
2. 28 
2. 08 
1.90 
1. 82 
1.50 
1. 68 
1.66 
1.33 
1.69 
1.14 
1. 16 
1.31 
1. 18 



3.53 
2.48 
2.54 
1.73 



2. 70 



1.27 



.97 
.61 



.99 



1.96 
1. 11 
.68 
.58 
. 03 
.65 
.68 
.80 
.82 
.81 
.91 
.83. 



1. 65- 
1. 15 
2. 14 
2.71 
1.43 
1.29 

2. 32 
1.78 
1.32 
1.06 
1. 08 
1.26 
1.38 
1.62 



1. 15 
.68 
.49 
.39 
.43 
. 60 
. 51" 
. 58 
. 01 
.47 
.49 
.52 



1.62 i 1.59 



2.40 j 2. 45 
5. 47 4. 42 
3.82 2.50 



1.94 
2. 85 
3. 23 



, 61 



| 2.-58 | 2. 01 



.34 1.53 



45 1.22 



.49 
.79 
1.38 



1.40 
2.69 
2. 98 



1. 55 
2.71 
2.72 



.79 
1. 39 
1.54 



3. 24 
3.59 

4. 82 



3.40 
3.71 
4. 30 



2.10 
2. 45 
2.60 



4.50 ! 4.14 



. 59 
.68 



1. 50 | 1.64 1 



.84 



1.52 
2.30 
1. 98 



.68 



3. 03 I 1.86 



1. 62 | .42 | 1.80 



1.74 | 
1. 59 i 
2.08 



.92 
.74 
.71 



1.59 



2. 08 
2.12 
1. 74 



1. 82 



1.22 



.50 | 1. 



13. 29 



15. 59 
17. 18 
18. 92 



11.71 
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Estimated cost of the principal items. -and- total cost in the production of wheat and corn 

hi/ States per acre for 1893, 



[Consolidated from returns from over 4,000 experts.] 



States. 


Wheat. 


jU 
c 

' R - 

PA 


6 
a 
% 


Preparing ground 
(plowing, har- 
rowing, etc). 


*d 

<c 

<D 

eft 


PI 

o 

XII 


! 

l 

a ! m 
1 -S 

11 

S H 


bi 
a 

*a> 
S3 
O 


bb 

u 

(A 




ft 
Pi 

5S 

. 0 - . 
- o 

S- 


Maine. 

New Hampshire ..... 

Vermont 

Massachusetts . . . . . - . 


$2. 90 
4. 40 
2.91 
5.39 


$9. 65 

5. 00 

6. 03 
11. 84 


$3. 77 
3. 42 
2.57 
2.82 


$2. 44 
2.40 
1,93 
1. 82 


$1. 32 
.90 
.56 
.53 


$2. 3S "j $2. 63 
2. 92 ! 1. 56 
2.36 ] 1.39 
1.90 I 2.42 


$0. 58 
.50 
.42 
.67 


$1. 13 

1. 08 
.83 
1.42 


$26.80- 
22. 18 
19. 00 
28. 81 


Bush. 
2 
2 

1 *& 
1-9 


New York ....... 

Pennsylvania ........ 

Delaware. 

North Carolina 

Georgia . 

Florida - 


5.3G 
4.02 
4.41 
3.79 
6. 72 
3.19 
2.25 
2.61 
1.87 
2. 43 


8. 50 
3. 74 

5. 20 
3.80 

6. 25 
3,44 
2.43 
2. 31 
2. 30 
2.41 


3. 66 
2. 89 
2. 20 

2. 66 

3. 97 
2. 26 
1.85 
1.48 
1. 18 
1.27 


1.74 
1. 59 
1.44 
1. 23 
3,01 
1.03 
. 94 
.92 
.98 
.94 


. .37 
.47 
.50 
.46 

1.27 
.48 
.47 
.38 
.27 
.29 


2,30 
1. 52 
1.35 
L34 
1. 95 
1. 08 
.88 
.69 
.65 
.69 


2. 32 
1. 29 
1.44 

1. 26 

2. 55 
1.16 

.83 
.73 
.61 
. 81 


.58 
.51 
.69 
,59 
.72 
.51 
.29 
.28 
.32 
.22 


1. 25 
.84 
.85 
.75. 
.68 
.79 
.81 
.60 
.60 
.55 


26. 08 
16.91 
18.-08 
15. 88 
27. 12 
13. 94 
10. 75 

9. 47 
. 8.37 

9. 27 


1-9 
1-8 
1-7 

1- 5 

2- 6 
1*4 
1/2 
1 

1 

- 1 


Alabama . S 

Louisiana 

Texas , 

.Arkansas 

Tennessee... . 

West "Virginia 

Kentucky 

Ohio 

"Michigan " . . 

Indiana 

Illinois 

Wisconsin . . 

Minnesota 

Iowa;...-.. . ........ .. 

Missouri 

North Dakota ........ 

Montana .......... 

Wyoming 

Colorado 


2.29 
2. 35 
2. 50 

2. 68 
2.61 
2.66 
2.93 
3. 14 
3.70 
3.18 
3.47 

3. 50 
3.06 
2. 19 
2. 71 
2.60 
1.92 
2. 09 
1.58 
1. 49 

4. 04 
2,17 
2.91 
4.80 


2. 45 

3. 09 
2. 10 
1.78 
2. 25 
1.73 

2. 08 
1.89 
.2. 43 
2.32 
1.84 
1. 75 
3.18 
2.94 

. 1.87 
1.85 

1. 83 
1.63 

3. 08 
1.15 
3.50 

2. 09 
4.58 


1.48 
1.48 
1.42 
1.55 
1.51 

1. 49 

2. 28 

1. 57 
2. 44 
2. 68 
1.91 
1.45 
1.88 
1. 65 
1. 36 
1. 74 
1. 40 
1.41 
1. 52 
1.64 

2. 46 
2.00 
1.98 
2.25 


.92 
1. 05 
1.20 
.74 
.76 
. 77 
1.06 
.85 
1. 00 
1.12 
.85 
.84 
1. 03 
.95 
.99 
.68 
.63 
.78 
.79 
.27 
1.28 
1.05 
.88 
.99 


.39 
.41 
.10 
.30 
.32 
.34 
.53 
.34 
.45 
.33 
.35 
.25 
.42 
.35 
.23 
.27 
.31 
,25 
. 30 
.39 
.39 
,18 
.38 
.88 


.70 
87 
1." 08 
1.16 
.94 
.93 
1.06 
1.08 
1.26 
1. 35 
1.10 
1.03 
1.08 
1, 20 
1.11 
1.14 
1. 22 
1.11 
1.11 
1.05 
1.73 
1,42 
1.52 
1.88 


.78 
1.01 
1.17 
.93 
.71 
.93 
.98 
1. 22 
1.40 
1.17 
1. 29 
1.10 
1. 06 
1.02 
.98 
.97 
1.17 
1.00 
.91 
1. 19 
1.74 
1.70 
1. 36 
1. 66 


. 25 
" 87 
.38 
.19 
.19 
.22 
.36 
.30 
.42 
.38 
.31 
.21 
.35 
.23 
.24 
.34 
.25 
.22 
.21 
. 25 
.68 
.16 
.43 
.44 


.54 
. 75 
.58 
.63 
.82 
. 55 

.63 

! 79 
.58 
.49 
.82 
.48 
. 52 
.58 
.64 
.53 
.49 

L77 
1.67 
.90 
1.53 


9. 05 

10. 30 
8.97 
8. 13 
7. 79 
8.94 

11. 39 

10. 08 
13. 38 
13. 32 

11. 70_ 
10. 62 
12.94 
11.01 

9. 09 
8.94 
9. 37 
9.02 
7. 52 
7. 48 
17.59 
10. 35 
12,45 
19. 01 


1 
1 

1-3 
1-1 
1 

1-1 
1-4 
1-8 
1*5 
1-7 

-1-3 
1-3 
1-7 
1-5 

-1-6 
1-3 
1-1 
1*5 
1 '5 
1-3 
1*7 
1-5 
l'O 
1*3 


Utah................. 


5. 92 


5.54 


2. 69 


1. 12 


,37 


1.91 


1.92 


.71 


1.54 


21. 72 _ 


1*7 


Idaho-. 

Washington 

Oregon. 

California 

General average . . . . 


2. 45 

4, 03 

2. 83 

3. 41 

2. 75 


1. 75 
3. 06 

1. 76 

2. 71 


2. 23 
2. 22 
2. 06 
1.94 


.90 
.91 

.85 
1. 02 


.32 
,33 
.33 
.20 


2.10 
1.55 
1.39 
1. 39 


2. 10 
1.72 
1.33 
1.12 


.57 
.56 
.38 
.48 


1.77 1 14. 19 
1.57 j 15.95 
1.25 12.18 
1. 14 . 13. 41 


1*4 
1*4 
1-5 

1-3 

1*4 


2. 34 


1. 85 


.87 


.35 


1.17 


1. 13 j . 33 


.69 | 11. 48 
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Estimated cost of the principal items and total cost in the production -of 'wheat and corn 
hj States pey acre for 15,95— Continued, 



Stiitos. 



Maine - - - - 

Sew Hampshire . . - 
Vermont. - 

- Massachusetts.-..-:.- . 
Khode Island...--- 
Connecticut - 
low York . -. , -._". 

' JS'eu r -Jersey ....... 

Pennsylvania. . . - - - 

Delaware . 

Maryland. . 

Virginia. 

Xortb Carolina 

South Carolina ...... 

. Georgia. 

- Mori ha . , . 

. Alabama ... 

Mississippi . 

Louisiana..... .. ... 

Texas . . . - ... - - - - - - - 

Arkansas 

Tennessee 

"West Virginia ..... 

Kentucky 

Ohio 

Michigan . ......... 

Indiana. ■;. . 

Illinois 

AY i scons in ..:...,... 

Minnesota. . ".". 

Iowa .. 

■Missouri.-. ... .-. . . 

Kansas . . . . . . . . 

Nebraska. ..... . 

South Dakota. 

"K or tli Dakota-, 

Montana... ..... ... . . 

"Wyoming . . .-. . . 

"Colorado.:. . ....... 

~K6vr Mexico 

.- Arizona » . . 

Utah - 

Nevada . ..... .... . . 

Idaho 

Washington . . . 

_Oregon - - - - - 

California ......... 



$11.73 : 

9.09 ' 
0.36 : 

18. 20 ■ 

11. 44 ' 

12. 70 
5.10 

0. 40 
4.37 

2. 07 
2:93 

1. 03 I 
2.33 ! 

2.10 I 
2.08 ; 

3. 00 ■ 

2. 03 

3. 11 
2. 07 

:i. 83 
2.2i 

1. 04 

2. 00 
1.71 
2.33 
2, 21 
1.88 
1. 01 

i;so 

2.93 
1.78 
1. 75 
1.98 
1.00 
2.40 
1.01 









— ----- 


— - 


_ 






,3.90 | $0.34 


$1. 06 


$3. 50 


$4. 87 


$1. 13 


$2. 72 


$33. 32 


4. 27 


.20 


1. 00 


3. 86 


6. 14 


.80 


2. 93 


32. 80 


2. 91 


.34 


l! 28 


3. 22 


5. 41 


75 


1. 83 


28. 68 


4. 12 


. 30 


1. 50 


0. 73 


g] 92 


1,37 


2 42 


4 3. 53 


4. 06 


. 28- 


1. 86 


3. 47 


5* 04 


1. 25 


2. 17 


84. 96 


4. 30 


: . 28 


1. 20 


3. 58 


4. 51 


1, 07 


- 1. 69 


34. 34 


3. 11 


.25 


. SO 


2.52 


4. 34 


.77 


1. 30 


22. 76 


2. 53 


.16 


. 77 


2.33 


3. ] 5 


- 1. 05 


1. 40 


22. 03 


2. 89 


.J 8 


. 04 


2. 03 


2. 98 


.74 


1. 35 


19. 17 


4. 48 




i" 97 


3! 25 


4.35 


l! 10 


1. 35 


97' 51 


2. 20 


!l4 


, 52 


1* 77 


2. 28 


*60 


1. 41 


.15. 37. 


1.84 


.15 


. 47 


l! 72 


1.33 


. 48 


1. 23 


1L78 


.1 . 38 


.15 


.42 


2, 18 


.90 


. 35 


.03 


. "10.79 


1.17 


. 14 


. 34 


1. 95 




. 31 


. 00 


8. 98 


1 .20" 


:14 


, 41 


1. 93 


.71 ' 


37 


70 


9. 37 


1. 56 . 


.16 


'.GO 


'.08 


\U8 


'58 


. -84 


" 11*42 


4.28 


.15 


48 


2; 34 


. 73 


.44 


.81 


9. 83 


1.51 


.19 


.48 


2.55 


.79 


.61 


1.13 


. 11.22 


1. 09 


.27 


;57 


; 2. 30 


1. 02 


. 58 


. 93 


_ 1 1. 39 


J. 41 


.13 


. 44 


1. 79 


. 75 


. 3D 


, 93 


8. 02 


1.42 


.13 


.44 


2.46 


.96 


. 49 


1. 18 


9. 86 


1.50 


- .13 


. 30 


2! 15 


l" 14 


. 42 


1. 23 


10. 85 


2. 32 


.. .18. 


.55 


2. 58 


2*08 


*76 


1.78 


" : 14! 12 


1.62 


.17 


. .40 


2. 06 


- 1.52 


.66 


1. 32 


12.34 


2.36 


.15 


. 4:^ 


2, 05 


2.00 


.60 


" 1.21 


: 14.96 


2„ 40 


.18 


. 45 


1.90 


3. 03 


.63 


1. 38 


15.40 


1.86 


- .13 


.40 


1. 79 


1. 66 


.44 


-1.15- 


13.10 


1.48 


.12 


. 20 


1,44 


1.37 


.31 


.96 


11.73 


3. 25 


. 29 


.43 


1.69 


3.00 


.47 


1.35 


15. 62 


1.67 


,20 


.30 


1.49 


2. 00 


.32 


.98 


12. 29 


1.41 


.14 


.29 


1.31 


1.34. 


.31 


1.11 


9. 63 


1. 55 


.10 


.32 


1.74 


1.20 


.43 


1. 31 


9.73 


1.33 


.08 




1.11 


1.15 


.34 


.99 


9.30 


1. 36 


.10 


'20 


1.12 


1.13 


.27 


.93 


8.82 


1.50 


.16 


.32 


1.50 


1.48 


.30 


.87 


8.43 


1.09 


. .42 


■ " .02 


1.17 


1.64 


.44 


.92 


8.06 


2. 88 


.50 


1.00 


2. 50 


3.44 


.70 


1.25 


18. 52 


1.99 


.19 


.37 


1.49 


1.87 


.47 


1.05 


12.36 


2. 19 


.28 


1.-39 


2.21 


2.41 


1. 00 


1.75 


23. 03 


2.33 


". 19 


.61 


2. 42 


3.92 


00 - 


3. 06 


23. SO 


2.50 


. 50 


1.00 


6. 50 


8. 00 






19.50 


1. 95 


.43 


1.31 


2. 70 


1.58 


.50 


■2.01 


10.99 


2, 17 


.33 


.55 


1.77 


1.54 


.88 


.91 


13.27 


2.51 


.34 


.65 


1.61 


2. 27 


. 74 


2.60 


-10. 52 


1.60 


• H 


.38 


1.72 


1.37 


. -12 


1.08 


"11.71 



















4. 00 

2. 35 
1. 54 



General aver age . . . 
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REPORT ON FARM ANIMALS. 
HORSES. 

The returns of the number of horses show an increase of the same in 
30 out of the 47 States and Territories, not including Oklahoma and 
the Indian reservations; a decrease in 17 of the States and Territories, 
and a general decrease as compared with the returns of January, 1893, 
of 125,603— the total number of horses in January last year being 
16,206,802 against 16,081,139 same date in 1894. An increase is shown 
in all the Hew England and Middle States with the exception of New 
Jersey. In the Southern States decreases have occurred only in the 
States of Alabama, Louisiana, and Texas. The Western States pre- 
sent a numerical decrease in Ohio, Michigan, Illinois, Wiscon sin, Kansas, 
South Dakota.. There is also a decrease in the Mountain Division, 
including the States of Montana, Wyoming, Nevada, and Idaho, and 
the Territory of Utah. The States of California and Oregon also show 
decrease. Prices have declined in all the States and Territories except- 
ing Rhode Island and Idaho. The average range is from $15.80 in New 
Mexico to $95.43 in Bhode Island, the average value being $47.83. In 
addition to the general depression, the low price of horses is attrib- 
uted to the rapid substitution of electrical and other motors iti the 
street-ear service of towns and cities. There lias been a slight general 
increase in the number of mules, the aggregate in January, 1894, being 
2,352,231, against 2,331,128 in January, .1893, an increase of a little over 
21,000. The average value of this animal has declined from $70.68 in 
January,, 1893, to $62.17 the same date the present year, 

M 11,011 cows. 

In spite of the financial depression, there is a tendency to an increase, 
though as yet slight, so far as indicated by the figures, in the number 
and value of milch cows. This is doubtless due to the firmness in price 
which dairy products have maintained in the market. The estimated 
present number is 16,487,400, against 16,424,087 in January, 1893; 
average price, $21.77, against $21.75, and aggregate value, $358*998,661, 
against $357,299,785 in January last year (1893). 

OXEN AND OTHER CATTLE. 

In the case of oxen and other cattle there is presented an increase in 
numbers over last year, but a slight decline in price and aggregate 
value. The number of these reported in January, 1893, was 35,954,196, 
at an average price of $15.24 and total value of $547,882,204. The 
returns of January, 1894, show the number to have increased to 36 r 
608,168, but the average price has fallen, being $14.66 against $15.24, 
while the total value is $536,789,747, against $547,882,204. The reduc- 
tion in ; the value of this class of stock is $1,092,457 and the fall in 
average price 58 cents per head, as compared with January, 1893. 



SHEEP. 

Sheep have suffered a rather abrupt decline in number, price, and, 
of course, aggregate value since January, 1893. The ravages of dogs 
are generally referred to by correspondents as one of the checks upon 
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the progress of this valuable industry. Although s wine have, like sheep f 
fallen off in. numbers to a considerable extent, the decline in price is 
not so marked, and a reaction toward higher prices is everywhere dis- 
cernible. 

COMPARISONS AND VALUES OF FARM ANIMALS. 

In addition to the general financial depression, the scarcity of feed 
is assigned as an important factor in producing the decline both in 
numbers and values of farm animals. The numbers and values are 
compared in the following tables: 



Numbers of farm animals in 1893 and 1894. 



; Stock. 


183:!. 


1804. 


Increase or 
decrease. 


Per cent of 
increase or 
decrease. 


Horses . . . . ....... .-. ....... 

Mules ... , 

Milch, cows 

Oxen and other cattle .......................... 

Total 


10, 206, 802 
2,331, 128 
16, 424, 087 
35,954,196 
47,273,553 
46, 094, 807 


16.081, 139 
2,352, 231 
16, 487, 400 
30. 608. 108 
45, 048, 017 
45, 206, 498 


—125, 663 
-•21 . 103 " 
• -03, 313 

+653,972 
—2 225 540 

—888, 309 


-■78 
+ •91 
+ '3» 
+1 -83 
-4-71 
—1-93 


164,284,573 


161,783,453 


—2, 501,120 j — 1 -53 

1 



The average value per head for all ages for all classes of animals, as 
compared with values of 1893, with increase or decrease, is here given: 

Value per head of farm animals in 1893 and 1894. 



Stock. 


1893. 


■1894. 


Increase or 
decrease. 


Per cent of 
increase or 
decrease. 




$01.22 

.70. 68 
21.73 
15. 24 
2. 66 
6.41 


$47.83 
62. 17 
21. 77 

- 14. 66 
1.98 
5. 08 


—$13. 39 
■ —8. 5 1 
+ . 04 
58- 
— . 08 
—.43 


--21 -9 

-12. 

'—3-8 
—25 -6 
-6-7 




Milch cows. 

Oxen and other cattle . ............ ........ 




! - - - 



The aggregate value is shown by the .follow to be less by 

$312,266,495 than that of 1893. Decrease in the number of horses 
coincides, as will be seen, with a large diminution of value. Mules 
have increased in numbers less than 1 per cent, but decreased in price 
per head 12 per cent and in aggregate value over 11 per cent, Milch 
cows have increased in aggregate value and number but slightly. 
Oxen and other cattle show increase in number but decrease in value, 
while sheep and hogs have declined in both respects. The following 
statement gives a comx)arison of aggregate values of two enumerations ; 



Comparison of aggregate values of farm animals in 1S93 and 1894, 



- Stock, 


1893. 


■ ; 1894. 


Increase or 
decrease. 


Per cent of 
increase or 
decrease. 




$992, 225. 185 
164,763,751 
356, 876, 353 
547,882,204 
125.909,264 
295,426,492 


$769, 224, 799 
146,232,811 
358, 998, 661 
536, 789, 747 
89, 186.110 
270,384,626 


-—$223,000,386 
—18, 530, 940 
+ 2. 122. 308 
—11,092,457 
—36, 723, 154 
—25,041,866 


—22 -5 
-112 
+ -59 

—2 
4-29 -2 
—8-5 




Swine 


Total.............................. 


2. 483, 08 i, 219 


2, 170, 816, 754 


—312,266, 495 


—12/6 
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The following table shows the Chicago market prices in the first 
week in January, 1893 and 1894 : 

Chicago market prices of cattle, sheep, and hogs, per 100 pounds. 



Speeies and grades. 



Cattle .- 

Choice si i i p p in g 
Pair to good . /. . 

Sheep: 

Native 

Western.. 

Hogs : 

Kough packing . 
Heavy packing . 




4.97 
5.18 



3.75 
3.50 



5. 13 
5.43 



The following table shows the changes in the price of swine in Chi- 
cago on the days named in the years 1893 and 1891: 

Prices of sioine af Chicago in 1893 and 1894. 



Swine. 


Jan, 6, 1804. 


dan. 0, 1893. 


Feb. 0 t 1894. 




$4. 10 to $5. 20 
5. 05 5. 35 
4.90 5.05 
5.05 5.35 
5.10 5.35 


$5. 90 to $7. 10 
6.95 7.35 
7.00 7.20 
7. 05 7. 45 
7. 25 7. 55 


$4. 30 to $5. 20 
5.00 5.25 
4.90 5.05 
5.05 5.30 
5.10 5.35 


Light . 











ESTIMATED RATE OF INCREASE OR DECREASE IX THE NUMBER OF 
FARM ANIMALS IN THE UNITED STATES WITH REFERENCE TO 
EACH OTHER AND TO POPULATION. 



The following is an attempt to estimate the average animal rate of 
increase or decrease in the number of farm animals in the two decades 
1870-1880 and 1880-1890, and for the triennium 1890-1893/ relatively to 
the increase of population during the same periods and to each other. 
The years 1870, 1880, and 1890 were chosen because the figures of pop- 
ulation are available for these years. The calculations are based on the 
numbers of farm animals as estimated by the Deijartment of Agri- 
culture. 

The rate of increase in the number of horses was more or less uni- 
form in the two decades 1870-1880 and 1880-1890, the average annual 
rate for the former period being 3-11 per cent and for the latter 2-41 per 
cent. In the triennium 1890-1893 there were larger fluctuations, a small 
decrease in the first year and a proportionately large increase during 
the following two years, the average annual rate of increase for the 
period being 4 ( 59 per cent. 

The number of mules increased with more or less regularity during 
the two decades 1870-1880 and 1880-1890, the average annual rate 
being 3-9 per cent for the former and 3-03 per cent for the latter. In 
the triennium 1890-1893 there was a decrease in the first year and an 
increase in the following two years, making the number at the end of 
these three years nearly equal to that" at the beginning 

The following diagram shows the comparative number of farm ani- 
mals and the relative increase or decrease for each year of the period 
1870 to 1893, inclusive : 
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The number .of milch cows increased in the three periods under con- 
sideration at varying rates, the average annual rate for the first decade 
being 1-77 per cent ; for the second decade/ 2-87 per cent and for the 
last three years, 0-9S. 

The increase in the number of oxen and other cattle since 1870 has 
been very irregular. In the first six years the number remained nearly 
stationary; the next three years showed a largo proportional increase, 
and the two years 1879-1881 a small decrease. A very great increase 
occurred from 1881 to 1883, and the remainder of the second decade 
showed a smaller gradual increase. In the triennmm 1890-1893 the 
number of cattle increased somewhat during the first two years, and in 
the third year fell below the number at the .beginning of the period, 

The number of sheep and swine presents many fluctuations, which 
are not exhibited by a statement of the average annual rate of increase 
for the three periods under consideration. 

In the total number of these farm animals the average annual rate of 
increase during the decade 1870-1880 was 1-07 per cent In the follow- 
ing decade it rose to 3-17 per cent, and in the triennium 1890-1893 there 
was an average annual decrease of two-tenths of 1 per cent, 

The following statement presents in detail the results of this inves- 
tigation : 



Average, a mural rate, of inn-cane or. decrease-in. the v umbers of farm animals in- the United 

States. 





. Period. 


Popula- 
tion. 


Horses. 


>rules. . 


Milch 
cows. 




Per cent. 


Per cent. 


Per cent. 


Per cent. 
- 3-28 
2-87 
•D8 

_. 


1880-90 


2 -66 
2 -24 


3- 11 
2-41 

4- 59 


3-9 
3 -03 










Period. Pupnla- 
. tion. 


Oxen 
and other 
cattle. 


Sheep. 


Swine. 


Total 
_ farm 
animals. 


1870- 80 ........ 

1880- 1 90 .... 

18C0- ! 93 ........ 


Per cent. 

----- ;■ 2-OG 


Per cent. 
3 -28 
5 'GG 
— ■82 


Per cent. 
— -02 
•84 
2-16 


Per cent. 
2-44 
4-25 
—3 -83 


Per cent. 
1-67 
3-17 
— ■20 



For the purpose of comparison the numbers and values of the various 
animals on farms in the United States are given for the series of 
years 1868 to 1894, inclusive. 



524 REPORT OF THE SECRETARY OF AGRICULTURE. 

Kumhers arid values of farm animals irt the - United Sta tes for the years 1868-1894, 



.January 1— 



Horses. 



\ al uc. 




X umber. 



855, m5 
921 662 
1, 179,500 
1, 242, 300 
1,276, 3(0 
1, 310, 000 
1,339,350 
1, 393, 750 
1, 414, 500 
1, 443, 500 
1/637, 500 
I, 713, 100 
1, 729, 500 
1, 720, 731 
1,835,166 
1,871.079 
1,914,126 

1, 972, 569 

2, 052, 593 
2, 117, 141 
2,191,727 
2, 257, 574 
2, 331, 027 
2, 296, 532 
2, 314. 699 
2, 331, 128 

. 2, 352, 231 



Valu 



$60, 415. 769 
98, 386, 359 
128, 584, 790 
126, 127, 786 
121,027,316 
124, 658, 085 
119,501,859 
111, 502, 713 
106. 56r> 111 
91), 480, 976 
104, 322. 939 
96. 033, 971 
105.948,319 
120,090, 164 
130, 945, 378 
148. 732, 390 
161.214,976 
162, 497, 097 
163.381,096 
167, 057, 538 
174, 853, 563 
-179,444,481 
182, 394, 099 
178, 847, 370 
174,882,070 
164, 763, 751 
146, 232, 811 



Milch, cows. 



Xumhe 



8, 691, 568 
9,247,714 
10, 095, 600 
10, 023, 000 
10, 303, 500 
10, 575, 900 
10, 705, 300 

10, 906, 800 

11, 085, 400. 
11,260,800 
11, 300, 100 

11, 826, 400 
12,027. 009 

12, -308. 653 

12, 611,632 
13, 125. 685 

13, 501, 206 
13, 904, 722 

14, 235, 388 
14, 522, 083 
14,856.414 
15,298,625 
15, 952, 883 
16,019, 591 
16,416,351 
16, 424, 087 
16, 437, 400 



Value. 



$319, 681, 153 
361, 752, 676 
394, G40, 745 
374, 179,093 
329,408, 983 
314, 358, 931 
299, 609, 309 
311,089,824 
320, 346, 728 
307,743,211 
298, 499, 866 
256, 953, 928 
279, 899, 420 

- 296,277,060 
326,480,310 
396, 575, 405 
423,486,649 
412, 903. 093 
389, 985, 523 

_ 378,789,589 
366,252,173 
366, 226, 376 
352, 152, 133 
346, 397, 900 
351, 378, 132 

. . 357, 299, 785 
358, 998, 661 



Jan. 1 - 



L808 .... 
1869 .... 
L870 .... 
1871 .... 
L872 .... 
1873 

1874 .... 
"■ 1875 .... 

1876 . 

1877 .... 

1878 

1879 ..... 

1880 .... 
1881 

LS82 .... 

1883 V... 

1884 .... 
1885 

1886 .... 
1887.... 
1888 . ... 
4889 .... 

1890 .... 

1891 . ... 
1892 

1893 .... 
'894 



Oxen and other cattle. 



.N umber. 



Value. 



942 T 484 
185,385 
388,500 
212,200 
389, 800 
413,800 
218, 100 
313,400 
785,300 
956,100 
223,300 
408, 100 
231, 000 
937, 702 
280, 238 
046, 077 
046, 101 
806, 573 
275, 242 
511,750 
378, 363 
032,417 
849, 024 
875, 648 
651, 239 
954, 196 
608, 168 



:$249,_144, 599 
306, 211,473 
346. 926, 440 
369. 940, 056 
321. 562, 693 
329, 298, 755 
310, 019, 803 
304, 858, 859 
319. 623, 509 
307, 105, 386 
329, 541, 703 
329, 543, 327 
341,761,154 
362, 861, 509 
463, 069, 499 
611, 549, 109 
683. 229, 054 
694, 382. 913 
661,956, 274 
663, 137. 926 
611.750,520 
597, 236, 812 
560, 625, 137 
5 41, 127, 908 
570, 740, 155 
547.882.204 
536, 789, 747 



Sheep. . 
Xuiiiher. i Value. 



38, 991, 912 

37, 724 279 
40, 853, 000 
31, 851. 000 
31, 079. 300 
33,002.400 
33, 928, 200 
33, 783. 600 
35, 935. 300 
35, 804, 200 
35, 740. 500 

38, 123. 800 
40, 765. 900 

43, 576. 899 
45, 016. 224 

49, 237, 291 

50, 626, 020 
50, 360, 243 
48, 322, 331 

44, 759, 314 

43, 544, 755 
42, 599, 079 

44, 336, 072 

43, 431, 136 

44, 938, 365 
47, 273, 553 

45, 048, 017 



$98, 407, 809 
82,139, 979 
93,364,433 
74, -035, 837 
88, 771, 197 
97, 922, 350 

88, 090, 569 
94, 320,652 
93,666, 318 
80,892,683 
80, 603, 062 
79, 023, 984 
90, 230, 537 

104,070,759 

106, 594, 954 

124, 305. 835 
119, 902, 706 

107, 960, 650 
92, 443, 867 

89, 872, 839 
89, 279, 920 

-■ 90, 640, 369 
100, 659, 701 

108, 397, 447 
116,121, 290 

125. 909. 264 
89,186,110 



Sj^yine. 



Kim ib ex. 



Value.- 



4 Total value . 
|f arm animals. 



24, 317, 258 
23, 316, 476 
20,751. 400 
29,457, 500 
31,796, 300 
32,632, 050 
30, 800, 900 
28, 062, 200 
25,726,800 
28, 077, 100 
32, 262, 500 
34,706,100 
34, 034, 100 
30,247. 603 
44, 122, 200 

43, 270, 086 

44, 200, 893 
45, 142, 057 
46, 092, 043 
44, 612, 836 

44, 346, 525 
50,301,592 
51, 002, 780 
50,625, 106 
52,398,019 
46. 094, 807 

45, 206, 498 



$110, 
146, 
187, 
182, 
138, 
133, 
134, 
149, 
175, 
171, 
160, 
110, 
145, 
170, 
2G3, 
291, 
246, 
226, 
196, 
200, 
220, 
291, 
243, 
210, 
241, 
295, 
270, 



766, 266 
188, 755 
191,502 
602, 352 
733,828 
729, 015 
565, 526 
.869, 234 
070, 484 
077, 196 
838, 532 
613,044 
781, 515 
535, -135 
543, 195 
951,221 
301, 139 
401, 683 
509, 894 
043, 291 
811. 082. 
307, 193 
418, 336 
193, 923 
031,415 
426, 492 
384, 626 



$1,277, 
1,527, 
1, 822, 
1, 810, 
1, 659, 
1, 684, 
1, 619, 
1,618, 
1, 617, 
1, 576, 
1, 574, 
1, 445, 
1, 576. 
1, 721, 

1, 906, 

2, 338, 
2, 437. 
2,-456, 
2, 365, 
2, 400, 
2, 409, 
2. 50/. 
2, 413, 
2, 329, 
2,461, 
2, 483, 
2, 170, 



111, 822 
704, 029 
327, 377 
142, 711 - 
211, 933 
431, €93 
944, 472 
012, 221 
719, 138 
506, 083 
620, 783 
423, 062 
917,550 
795, 252 . 
459, 250 
215, 268 
868, 924 
428, 383 
159,862 
586, 938 
043,418 
050, 058 
706, 028 
787, 770 . 
755, 698 
506, 681 
816, 754 
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States and Territories. 



Maine 

New -Hampshire-. 

Vermont - 

Massachusetts . . 

K-h ode Island . 

Connecticut . 

New York ....... 

New Jersey ...... 

Pennsylvania 

Delaware 

Maryland . .. 

Virginia . .". '.. 

North Carolina . . . 

South Carolina . . . 

Georgia . ...... . . . 

Florida. . 

Alabama . 

Mississippi. 

Louisiana 

Texas 

Arkansas . 

Tennessee 
' West Virginia . . . 

Kentucky. 

Ohio 

Michigan ... . 

Indiana . ......... 

Illinois . . ...... 

■.'Wisconsin ........ 

Minnesota 

Iowa ....... 1 . 

Missouri . . . . 

Kansas.--.,....,. 

Nebraska 

South Dakota 

North Dakota. . .. 

Montana ...... 

Wyoming ........ 

Colorado ....... . 

New Mexico 

Arizona 

Utah ... 

Nevada . 

Idaho . . . ........ 

Washington. . . 
-Oregon.. ........ „. 

California. . .... . . 

Oklahoma 



Total.... 



Under 
1 year 
old.' 



$23. 93 
21.63 
20.90 

29. 20 
-30.20 

29.00 
27.15 
35. 71 
24. 85 
18. 50 
24.53 

23. 52 
30.01 

28. 06 

30. -10 

24. 56 

22. 74 
20.38 
15. 17 
11.91 
20.82 

29. 05 
21. 69 
27. 15 

23. 85 

25. 83 

24. 65 
20. 29 
23. 72 
22.21 
18.22 
18.84 
16.79 
16/30 
18. 90 
21.00 



9. 40 

11. 60 
5. 70 

12. 50 
9.00 
8.50 

12. 30 
22. 09 
12.91 
15. 56 



Horses. 



Be- | Be- 
tween I t. ween 2 



and 2 
years 
old. 



years 
old. 



Over 
3 years 
bid. 



i>35. 13 


$54. 67 


$75. 78 


35. 38 


50. 13 


67. 50 


32. 85 


46. 30 


70. 30 


44. 00 


06. 17 


78. 00 


00 00 


80. 00 


102. 25 


45. 56 


72. 25 


101. 37 


41. 94 


62. 43 


85. 93 


55. 36 


75. 21 


97 50 


40. 17 


GO. 27 


80. 76 


22.-50 


45. 75 


60. 00 


39, 67 


00. 00 


80. 33 


35! 26 


52. 30 


70. 12 


45! 94 


00. 32 


84. 40 


47! 78 


67. 78 


90. 21 


45' 27 


64. 16 


86. 06 


39. 17 


54. 74 


78. 75 


35! 17 


50. 14 


67. 92 


29. 47 


42. 45 


61. 59 


23. 51 


33. 88 


57. 76 


17. 39 


2l! 50 


35.73 


28. 61 


40. 29 


55. 66 


42. 20 


50. 76 


70. 87 


32. 49 


45. 43 


63. 17 


40. 08 


58. 61 


71. 66 


35. 87 


55. 32 


70. 67 


42. 14 


55. 00 


75. 40 


34. 92 


47. 84 


04. 33 


29! 65 


41. 94 


57. 00 


36. 07 


50. 86 


72.87 


36. 60 


52. 31 


73. 74 


26. 97 


39. 45 


57. 30 


27. 07 


: 37.20 


50.23 


24. 93 


34. 95 


49. 87 


24. 30 


36. 26 


51. 07 


28. 92 


43.47 


59. 72 


33. 61 


53.34 


77. 32 


15. 43 


24. 89 


32. 21 


14. 40 


25. 00 


33.00 


18. 10 


27. 63 


37. 20 


10. 00 


14. 92 


20.33 


17.50 


25.00 


35. 00 


15. 22 


23. 44 


34.78 


13. 00 


20.63 


32, 50 


16. 00 


24. 83 


34.8? 


30. 50 


35.47 


51. 5:5 


18. 41 


27. 02 


42.29 


23. 17 


35. 99 


54.50 



20. 19 30. 20 



43. 63 



61. 42 



Under 
1 year 
old. 



Mules. 

Be- ! Be- | 
tweeu 1 'tween 2, Over 



$27. 73 
40.00 
31.40 
20. 50 
30. 67 
27. 53 
32. 88 
32. 00 
34. 03 
26.67 

26. 03 
25. 83 
21. 19 

20. 71 

27. 50 
32. 60 
25. 13 
30. 57 
25. 59 
28.00 
27. 17 

24. 74 
23.83- 

25. 22 

21. 73 
24. 23 
21. 57 
21. 31 
21.35 
21.67 
17. 40 

15. 00 

16. 90 
8. 60 



and 2 
years 
old. 



and 3 3 y ears 
years old 
old. 



$42. 55 
55. 00 
43.92 
44. 50 
49. 92 
41. 57 
48. 95 
52. 94 
52, 21 

43. 75 
40. 63 

37. 59 
33.09 
29. 52 

38. 50 
47. 25 
37. 31 

44, 62 
37. 70 
44. 00 

39. 44 
34. 63 
36.83 
41.04 
31.73 
34. 34 
31.82 
32.56 
32. 48 
36. 67 
24. 30 
22. 50 
27.85 
15. 08 



.1. 



7. 75 
15. 00 
15. 67 
24. 40 

20. 85 
22. 00 



12. 00 
21.25 
20, 67 
36. 09 
31.50 
33.36 



26.79 [ 39.11 



$63. 91 
92. 50 

74. 28 
80. 00 

75. 62 
64. 05 
73. 40 
78. 53 

76. 83 
08. 33 
60. 09 
54.14 

56. 09 
41. 34 
53.96 
64. 59 
52. 95 
63.37 
52. 19 
62. 00 
55. 10 
48. 34 
51. 97 

57. 04 

46. 34 
48; 08 
44. 71 

47. 84 

48. 05 
56. 67 
36. 00 
35. 00 
44. 69 
26, 33 



31. 67 
33. 75 
2G. 67 

49. 40 
42. 75 

50. 81 



56. 61 



$86. 79. 

105. 42 
92. 69 
90. 00 

102. 69 
83.17 
92. 16 

106. 84 
99. 71 
97.81 
76.56 
75. 21 
89. 55 
56. 23 
73. 00 
79. 82 
72. 52 
76.54 
71. 36 
85. 00 

71. 24 : 
65. 64 

72. 76 
79. 57 
65. 89 

64. 20 
63,-84 
66.82 
67. 58 
80.47 
60. 43 

65. 00 
65.33 

■ 37. 17 



43. 00 
55.00 
41. 07. 
77. 88 
60. 00 
71. Si- 



Milch 
cows. 
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Oxen and other cattle. 


Sheep. 


Swine. 






Be 


Be- 












States and Territories. 


Under 


t vreoxt 


t"woeii 


Over ' 


Tj d 1 


Over 


Tnd^r 


Over 


...... 


1 vert i 


1 and 2 


2 and 3 




1 year 




1 year 


x year 




Oil, 




years 




- old. 


old: 


old. 


Oxd, 






"Vdd. 


old. 

__ 










_ . 


Maine . ... ... . . . ... . . . ... ... :, ...... 


""" " 
$8.00 


: ; 

$12. 04 


$22.06 


_____ _ 

$35. 75 


$1. 77 


*2. 15 


. -—— _ 
$ft. 96 


$15.63 


New Hampshire "... ....... 


7. 50 


13.25 


18.25 


32. 3.1 


2.03 


2. 53 


8. 49 


16.20 


Yeririonfc ..- ..' 


0. 88 


12. CO 


19. 00 


27. 00 


2, 00 


2.22 


7, 80 


12.85 


: MaSftHohn^etta 


0. 20 


14. 10 


22. 60 


40.20 


3,50 


3. 70 


9. 50 


17. 17 


141uuio Island „ 


7. CO 


12.60 


10. 80 


25. GO 


> 20 


. :i so 


9. 50 


18,40 


(loiiiii'i iii'iU. 


JO. 38 


16, 25 


24. 06 


35.63 


3.21 


3. 53 


9.00 


.1-7.88 


-Is ow: York. ... . .. , 


8. 05 


14. 60 


21.64 


34. 72 


2. 48 


2.08 


7.08 


13.77. 


J%ew Jersey. . ....... .". . . ... . ... ..... 


32. 92 


10. 58 


- 26. 75 


37. 58 


3. 90 


L 15 


8. 60 


15. 00 


Poimsy Ivania 


8. 59 


16. 86 


21"! 95 


129. 93 


2! 66 


?'. 27 


a! 93 


13! 32 


l>elawaro . . . 


8. 00 


12. 00 


18. 00 


20, 00 


3. CO 


3.25 


3.50 


5. 00 




8. 03 


J 3. 87 


-21. 03 


31. 43 


2.81 


3.20 


5. 40 


.10. 27 


Virginia ...... ... ........ 


G. 01 


9.77 


15. 36 


21. 70 


2 18 


2. 70 - 


3. 20 


. 7. 03 


KorlliCarolina . . ..: 


4.05 


7.11 


11. 48 


15. 75 


1.15 


1.63 


2! 83 


5. 97 


".South Carolina, 


5. 21. 


8,15 


11, 68 


16. 80 


1.27 


1.71 


3.454 


8 ..: 




■i. at 


-6,62 


9.86 


13.50 


.1,22 


1.71 


■" 2.0S 


6. 26 


Florida"... ....... ............ 


4. 10 


.6.00 


8. 34 


11.80 


1.23 


1.97 


1. 63 


3.72 




2. 0G 


4.63 


6. 73 


9. 02 


.99 


.1. 33 


2. 43 


4.90 


Mississippi. .... . . ... ........... 


3. 02 


- 4. 89 


. 7. 40. 


11. 00 


1.10 


1.-55" 


2, 43 


" 5. 50/ 


"Louisiana, ..... 


4.06 


5.81 


o. m 


12.54 


1,00 


1.75 


2. 33 


5. 87 






7. 60 


9,70 


13. 10 


1. 02 


1.47 


2.87- 


6. 43 




2. r So 


4.48 


6:73 


10. 34 


- - 1. 03 


1. 50 


2. 13 


.{, 82 


Tennessee 


■1.40 


7. 70 


12, 33 


10. 72 


1. 16 


1. 98 


3.72 


7. 58 




6.88 


1-2.35 


10. 20 


20. 7 J 


1.66 


2. 35 


3. 74 


8. 01 




0. 48 


10. 96 


17.47. 


25. 17 


1.93 


2. 05 


3. 64 


8.06 


Ohio". .. ...... . .."„. .." 


8 34 


14. 40 




31. 83 


■-- L Q2 


«> 50 


5, 15 


10 36 


ilic.liiiX.Tu". . . - 


.7* 57 


is! 37 


2 1 . GO 


31. 03 


li 81 


2! 51 


5! 77 


ll! 12 


Infliaiia . .-. . ........... ...... 


7.83 


. 34V 17 


2 1 . Bis 


30. 2 7" 


2.03 


2. 57 


5. 11 


10. 53 


Illinois 


7. GO 


13. 17 


20. 37 


- 28.22 


1:89 


2. 61 


5, 57 


10.71 


Wisconsin — 


0. (1 1 


31,08 


17.34 


26. 43 


1.78 


2. 34 


6.27 


11, 59 


?Jiiniesota .. . 


5. 1 1 


8.86 


1 1. 5G 


21.80 


1.04 


2. 45 


: 5, 73 


11. 23 


Iowa. . ... ".. . 


8, 01 


34.00 


: 21.07 


29. 74 


2.11 


.- 2.81 


6.73 


12. 12 


Missouri r 


G.fc8 


. 11.17 


17.08 


23. 42 


1. 47 


2.13 


3.74 


■■' 7. 48 


Kanrtiia . .. .. . .. .'. .".". , .... ....... 


6. 77 


. 11. 84 


18. 35 


25. 06 


1.43 


2. 23 


5.45 


10.56 




G. 90 


11. 90 . 


18. 77 


24. 58 


■ - 1. 63 


2. 65 


e:44 


11.80 


.Soul li Dakota. . - ... .-. . 


6.05 


.10.88 


"16.88 


" 24. 21 


1.70 


2. 47 


"5. 72 


11.65 


North Dakota. . . . 


G. 4G 


11.28 


17. 03 


25, io 


1. 27 


2. 33 


4. 40 


11. 70 






il. 93 


17*. 20 


2!.' 33 


L27 


2.00 


?! 09 


u! is 


Wyoming. 


. 6, GO 


.11. 20 . 


16. 6!) 


21.90 


1.50 


2.45 


- .5.00.. 


11.40 


Colorado" 


7. 96 


10. 77 


16.28 


20. 95 


1.23 


2. .05 


6, 23 


10.89 


2s o w f exieo ............... 


4.33 


6. 83 


11. 20 


14.20 


.68 


1. 55 


5. 67 


10. 08 




4. 00 


7.00 


11.00 


15. 00 


1.13 


i! 03 


4. 50 


9,50 




5,22 


... 8.61 


13. 50 


17.94 


1.21 


1.84 


6, 93 


11.88- 




G. SI 


.9:05 


14. GO 


19. 20 


1.38 


2.45 


5.97 


12.91 


Idaho.". 


6. 17 


. 3.0.17- 


15.08 


19.17 


I. 33 


1.83 


" 4,07 


. . 9 67 






1-3. 27 


19. 93 


33. 53 


1. 87 


2. 66 


4.05 


8. 1 0 


( !iv»'(.ii . . . ...... .-. ... . . ... . 


(i. 06 


10.07 


35,24 


21.53 


1.25 


2. 00 


3.38 


6. 72 


California . ..... ... . . ....... . 


7.44 


11. 87 


17. 49 


23. 23 


1.28 


. 2.00 


4.11 


8.17 


Total 


6. 16 


10. 56 


16. 05 


21. 55 


1,49 


i . . 2,20 


4.70 


8.85 
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Estimated numbers of annual '« on farms and randies, total value of each kind, and average 

price, January, 1S94. 



States and Territories. 



Maine 

Now Hampshire .......... 

'Vermont 

-Massachusetts- 

.Rhode Island ------ 

Connecticut 

New York 

New Jersey 

Pennsylvania - 

Delaware.. 

Maryland , .-. : . 

Virginia 

North Carolina ... 

South Carolina . . ." 

Georgia.. 

Florida _ . ".- 

Alabama 

-Mississippi ... 

Louisiana .... . 

Toxris 

Arkansas.. 

Tennessee . 

. West Virginia ............ 

-. Kentucky 

Ohio ......... ........ 

Michigan 

Indiana. 

Illinois 

Wisconsin. 

Minnesota 

Iowa ........ .. r ... ... 

Missouri 

Kansas . . 

■ Nebraska. 

South Dakota 

North Dakota . . r 

Montana 

Wyoming 

Colorado 

New Mexico. 

Arizona ........... 

Utah. 

Nevada. 

Idaho 

Washington 

Oregon 

'-■California . . 

Oklahoma 



Total . 



Number. 


Average 
price. 


Value. 


116. G04 


$63 


07 


If 7, 354, 453 


50, 741 


57 


58 


3, 207, 145 


94,825 


54 


54 


5,171,851 


05, 7G0 


73 


03 


4,802,581 


10, 44:5 


95 


48 


990, 565 


45,7GG 


89 


95 


4,116,471 


702,821 


71. 


81 


50, 460, 294 


83,321 


85. 


27. 


7, 105,037 


659, 484 


03. 


77 


42 t 058, 101 


29,386 


50 


58 


1,484, 924 


130,359 


G3. 


37 


8,641,027 


251, 145 


56 


04 


14, 074, 839 


134,517 


72. 


20 


9, 712, 005 


02, G35 


SI- 


92 / 


5. 130, 853 


105, 9S4 


TS". 


47 


7, 780' 699 


83, 144 


66. 


4.0 


2' 20o' 074 


119,800 


57. 


31 


0, 860, 130 


104, 250 




69 


8, 654, 912 


130,804 


4 G. 


24 


0, 047, 731 


1 , 183, 895 


27. 


20 


32, 203, 370 


190, 545 


45. 


58 


8, 958. 80G 


334, 408 


50. 


34 


18,-839, 602 


1(53, 312 


46. 


40 


7,586,792 


48(1, 941 


50. 


24 


24, 237, 842 


SG4, 300 i 


54. 


85 


47,408,255 


503,779 


00. 


22 


30, 335, 949 


761, 95.4 


50. 


31 


88, 334, 935 


1,308,771 


43. 


40 


50, 799, 353 


475, 074 


57. 


17 


27, 193, 118 


498, 772 


59 


43 


29, G40, 542 


1,-367, 329 


43. 


73 


- 59,7132, 200 


1, 008, 301 


38 


25 


38-,- 569, 008 


950, 45(54 


40. 


42 


88,421,979 


708, 457 


41. 03 


29,106, 80S 


290, 802 . 


45. 82 


13, 328, 250 


] 03, 499 


57. 




9, 436, 849 


190, 519 


20. 00 


5,108,703 


82, 524 


24. 


09 


1, 988, 009 


194, 731 


30. 27 


5, 894, 708 


92, 903 


15. 80 


1,468,507 


52, 097 


21. 


75 


1, 140, 100 


09, 112 


21. 94 


1,516,205 


55, 793 


23. 60 


1,316, 764 


144,688 


48.00 


0,945,024 


198, 070 


40.59 


8,040,067 


235, 607 


29. 49 


0, 947, 718 


513, 636 


44. 


98 


21, 502, 949 


29,515 


39.50 


1, 165, 843 


16, 081, 139 


47. 83 


769, 224 ; 799 



Mule:; 



4, 819 
8, 290 

36, 513 

5, 559 
13, 218 

39, 422 
109, 702 

95,994 
101,204 

8, 305 
125,930 
150, 800 

92, 805 
253, 839 
139, 882 
198, 171 
7, 601 
150, 225 
20, 700 
3, 023 
57, 088 
104, 720 
5, 025 

9, 209 
36, 187 

256, 828 
97, 019 

40, 939 
7, 380 
7, 840 

994 
1,505 
9,163 
3, 747 
1,327 
1,789 
1, G04 

990 
], 392 
6, 182 
63, §33 
5, 427 

2, 352, U31 



Ave rag 
price. 



£78 


09 


-$-376, 334 


101 


09 


843, 014 


81 


86 


2, 089, 014 


HO 


55 


480, 343 


91 


43 


1, 288, 013 


09 


92 


2, 750, 403 


77 


64 


8,521,035 


95 


98 


9, 208, 744 


83 


84 


14, 240, 462 


80 


64 


■ 724, 721 


07 


14 


8, 455, 092 


07 


01 


10, 109,508 


73 


83 


7, 316, 191 


41. 


72 


11,351,535 
8, 457, 762 


00 


40 


58 


92 


11, 075, 375 


55. 


39 


421, 036 


51 


94 


8, 253, 398 


58 


95 


1, 220, 320 


78 


50 




50 


20 


3,- 241, 815 


51 


20 


5, 307, 573 


03. 


40 


318, 570 


70. 


81 


056, 370 


53. 


50 


1, 938, 145 


45. 


91 


11,791,483 


58. 


44 


5, 182, 029 


50. 


94 


2, 672, 932 


00. 


07 


447,712 


71. 


85 


563,274 


45. 


49 


45 s 217 


57. 


06 


85,870 


61. 


07 


. 559,563 


31. 


37 


117, 530 


30. 


75 


40,805 


81. 


37 


56,123 


39. 


25 


02, 9G5 


45. 


75 


45,293 


69. 


18 


96, 295 


44. 


98 


278,004 




38 


3, 553, 899 


it 


50 


263,210 


02. 


17 


146, 232, 811 
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Estimated -numbers of animals on farms and randies, total value of ■ each kind, and average 
■price. January, 1894— Continued. 



States and Territories, 



Maine 

New Hampshire . . - - - 

Vermoii t ........ . . - - - 

Massachusetts. . — ... 

Rhode Island .... 

Connecticut . 

New York --------------- 

. New Jersey . ....... ... . . - 

Pennsylvania. ........... 

Delaware 

Maryland .- . . . . 

Virginia , 

North Carolina - - ........ — - 

South Carolina ... ...... 

Georgia... . ...... 

Florid a "... ............... 

Alabama — 

Mississippi ............. 

Louisiana 

Texas 

Arkansas. T ....... r 

Tennessee ".- ........ 

West Virginia..---------- -- 

Kentucky .................. 

Ohio,..........---. 

Michigan. . .......... .-- ..... . - 

Indiana - -v 

Illinois ...... i ... -> - - 

Wisconsin - - - - 

Minnesota 

Iowa ..... . - - - - - 

Missouri . . . — . . . - ..... — 

Kansas 

Nebraska. — — . — ....— .—"— — :- 

South Dakota 

No rth Dakota .............. 

Montana ................ 

Wyoming . — . . — - - - 

Colorado ...... „ ............ . 

New Mexico... 

Arizona . — ....... ■ . . 

Utah .. ................... 

Nevada. . . 

Idaho 

. Washington . . — - . . — - - - - - - ■ 

Oregon -. 

California ... ....... 

Oklahoma 

Total 



Milch cows. 



177,602 
112, 585 
248, 022 
178,135 

24, 765 
137,582 
1,572,443- 
190,734 
938,382 

33, 836 
147, 526 
276,617 
274, 794 
125,619 
312, 742 
114, 332 
311,743 
302, 959 
175, 784 
80S, 515 

328, 697 
351,499 
182, 265 

329, 552 
767, 735 
468,711 
656, 982 

1, 039, 121 
787, 390 
577, 196 
1, 278, 231 
784, 841 
668, 914 
535, 536 
290, 550 
140,700 
36, 419 
- 17, 815 
76, 124 
18, 400 
14, 878 
56, 143 
18,196 
30,419 
108,535 
110,398 
329,161 
20.275 



16, 487, 400 



$21,37 
21. 81 

25. 25 
32.50 

26. 69 

28. 94 
25. 78 
35. 20 
25.55 

24. 50 

23. 63 

18. 08 
14. 99 
20.47 
16. 44 
13. 68 
12. 45 
12.91 
16. 50 
13.84 
10. 76 

16. 45 
19.15 
20.39 

25. 94 
28,27 
24.16 
25.12 

24. 34 

19. 42 

23. 57 
17.67 
18. 15 
19. 61 
19, 12 
19.79 

24. 67 
24,60 
23. 06 
20.00 

17. 50 

18. 00 

29. 30 
21. 67 
28. 72 
21,35 
25.82 
18. 00 



Oxen and other cattle. 



Number. 



21. 77 



$3, 795, 355 
2, 455, 479 
6, 212. 056 
5^ 789, 388 
658,749 
3,981, 623 

40, 537. 581 
6, 713, 837 

23, 975. 660 
828, 982 

23, 486. 039 

5, 001,235 
4, 119; 162 

2, 571. 421 
5, 141, 478 

1, 564, 062 
3, 881, 200 
3,911,201 
2,900.436 

11, 189, 848 

3, 536, 780 
5,782,159 
3. 490, 375 

6, 719, 565 
19, 915. 046 
13, 250, 460 
15, 872,685 
26, 102, 720 
19, 165,073 
11, 209, 140 
30, 127, 005 
13,868, 110 
12,140,789 
10, 501,861 

5, 555, 316 

2, 784, 453 
898, 457. 
438, 249 

1,755,419 
368,000 
260. 365 

1, 010, 574 
533, 143 
659, 180 

3. 117, 125 

2, 356. 997 
8,408.937 

364, 950 



130,528 
92, 898 
- 152, 681 
86, 422 
11,713 
76,886 
706, 597 
52, 641 
737, 919 
26. 544 
112, 644 
411, 006 
386, 463 
161. 668 
557,645 
375,981 
545. 134 
555, 588 
391,131 
6/591,787 
654,376 
575, 206 
354, 376 
599, 004 
803,236 
472,397 
904, 001 
1, 553, 383 
779,224 
778, 038 
2, 731, 385 
1, 850, 175 
1,978,322 
1,613,223 
467, 400 
250, 500 
1,056,952 
852, 437 
996, 301 
1, 224. 546 
649, 502 
351, 584 
. 259, 078 
429, 947 
408. 293 
804.513 
925, 578 
121,219 



Average 
price." 



$24. 37 
22. 69 
19.67 
26. 71 
21. 13 
- 27.65 
26.16 
29,11 
21.64 
17.44 
21. 79 
15. 10 
11.15 
12. 10 
9. 59 

8. 28 
6.85 
7.68 

9. 00 
9.50 
7. 02 

10. 44 
15. 20 
15. 72 
20.89 
20.10 
20. 11 
18. 66 
17. 52 
-"- 13.-74 
- 19.79 

15. 20 

16, 54 
16.70 
16. 10 
16. 84 
15. 73 
13. 99 
15. 53 

-_ 9.44 
11.25 
11.59 
12. 97 
12. 50 
20.79 
14. 97 
16.17 
15.50 



358, 998, 661 ! 36, 608,168 14.66 
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Estimated '.numbers of animals on farms and ranches, total value of each Jcirid, and average 
price, January, 1894— Continued. 



States and Territories. 



Maine 

3STew Hampshire , „ 

Vermont .\ . .. . . ..... . . 

-Massachusetts 1 . ...... .'. . - 

Rhode Island........ ... 

Connecticut 

2tfew York. ........... ... 

New Jersey 

Pennsylvania ........... 

Delaware . . ._. 

Maryland. . . -v. ..... 

Virginia..... ....... 

North Carolina . . . 
South Carolina .......... 

Georgia. ............. .-. . 

Florida............... 

Alabama ....... 

Mississippi. 

Louisiana . . . , .......... 

Texas ...... ............ 

Arkansas. . 

Tennessee .......... . 

West Virginia. . - 

Kentucky . :. . . 

Okio..-.:.,...... 

Michigan. ....... ........ 

Indiana, i ........ ... 

Illinois ................ r 

"Wisconsin.,. 

. Minnesota. ............. 

Iowa... ... . . . 

Missouri. 

Kansas ...... . . . . .". ... . 

Nebraska., 

South Dak ota ...... .. 

North Dakota . .... . . - - - 

Montana. . .............. 

"Wyoming 

Colorado. ..... ... . .... . . 

New Mexico ............ 

Arizona 

Utah 

Nevada . . .... . . . . . . .' 

Idaho... ... .............. 

Washington 

Oregon 

Caliibrni a .... ........ 

Oklahoma 



Total.... .. 



Sheep, 


Hogs, 




Aver- 






Aver- 


' 


Number. 


age 
price, 


Value. 


Number, 


ago 
price. 


Value. 


326, 037 


$2.05 


$671. 855 

274' 821 


79, 995 


$8. 69 


$695, 47S 


lis', 471 


2.38 


5l! 658 


10. 42 


538^ 151 


280,170 


2.16 


604, 719 


70,208 


9. 11 


695^ 032 


51,441 


3.65 


] 87, 760 


63, 895 


11. 34 


724, 622 


11, 279 


3,65 


41, 168 


13, 481 


11.28 


152, 004 


30,930 


3.46 


138,014 


53, 786 


10. 78 


579, 59S 


1,388,051 


2. 85 


3, 902, 885 


658, 605 


9. 02 


5, 940^ 689 


57, 571 


4. 08 


235,177 


182, 830 


10. 84 


1,981,889 


1,473,494 


3". 07 


4,530,700 


1, 033, 517 


8. 78 


9, 077) 483 


12, 873 


3.18 


40, 968 


52, 167 


3. SO 


' 198' 234 


145' 446 


3. 08 


447, 8-13 


328, 732 


7. 10 


0 4.75 


488 432 


2* 55 


1 217* 651 


920 22S 


4. 41 




376'' 309 


1. 49 


559 195 


1 334' 966 


3. 99 


K QOG 01 ft 


78^384 


1. 58 


123 690 


' 707' 52 I 
1 791 567 


5 43 


4 165 799 


411 1C9 


1 57 


646 687 


4. 16 


1 , 4Di, ODi 


112 885 


1 79 


9Q2 335 




2. 38 


92+, 548 




1 22 


421 057 


1 ^14' 249 




4, aeo, uyj 




1 42 




1 577 ^08 


0. 4 1 


O, 4 uu f . 


18* ' ^73 


1 52 


279' 6^4 


oUU, lOo 


3. 75 


0, U19, 904 


O t ol.*, 1 WJ 

228 310 


1 33 


y, u /i), \j\io 




4 29 


10, y /o, 142, 


1. 34 


307 054 


l' 5lV 689 


3. 21 


A Qfil fiCVj 

4, ool, oSJ^s 


519, 770 


1.81 


939' 952 


1 930 049 


4. 80 




765 705 


2. 12 


1 019' 772 


407 344 


4. 85 


1 Q7^ nuc 


1 163' 098 


2. 41 


2 797 483 


1 79l' 849 


4. 79 


R ^IQ^ SO"* 


3,' 765, 704 


2. 26 


g| 506', 725 


2! 350' 838 


6. 40 


itJ, UiU, OUl* 


2, 392' 617 


2. 29 


5^ 469,' 523 


' 720^ 766 


7. 16 


5 161 40 1 ? 


- 972-! 345 


2. 39 


2, 32o] 654 


1, 815] 038 


6. 63 


12, 033, 324 


1,032, 976 


2. 37 


2, 450, 632 


3, 422, 454 


7. 01 


23, 988, 664 


1,066,376 


2.16 


2, 304, 225 


930. 228 


7. 87 


l\ 171 


- 514,939 


2. 19 


1, 128,129 


566, 967 


7. 38 


4, 184, 21$ 


775, 222 


2. 59 


2,004,724 


5, 996, 179 


8. 24 


49, 403, 71S 


1, 000, 953 


1.91 


1, 914. 023 


3, 709, 517 


4. 86 


18 035,671 


323,392 


1.97 


635,789 


2, 249, 714 


6. 83 


15 364 873 


277, 952 


2. 3 J 


643, 014 


2, 088, 964 


8. 05 


-LU, OJ.X, POL 


336/960 


2. 25 


759' 642 


241 ' 643 


7. 50 




Ol U, OOvJ 


2. 03 


754 073 


99 1 275 




004, Ctfe 


2,780,908 


1.76 


4, 89l! 895 


39' 3S3 


9! 22 


363,03^ 


1, 198, 567 


2.17 


2, 606, 284 


15,834 
26, 021 


6.73 


106,53© 


1,293,058 


1.85 


2,4390,295 


7. 39 


192, 424 


2, 921, 188 


1. 26 


3, 689, 169 


27, 521 


7. 43 


204, 59Q' 


691,246 


1. 75 


1, 209, 681 


19, 536 


7.25 


141,636 


1, 905, 819 


1. 63 


3, 098, 480 


51, 850 


8.46 


, 438,88? 


544,077 


2. 14 


1, 164, 162 


11, 590 


8. 75 


101,36^ 


779, 547 


2. 25 


1, 753, 981 


58, 725 


8. 15 


478, 60»> 


832, 063 


2,39 


1, 989, 796 


162. 977 


5. 51 


897, 67S- 


2, 529, 759 


1.75 


4,433,403 


210,747 


4. 65 


979, 80S 


3,918, 157 


1.81 


7,~074,625 


435, 663 


5. 57 


2, 427, 34& 


18,222 


2. 10 


38,266 


24, 158 


5.25 


126, 830- 


45, 048, 017 


1.93 


89, 1S6, 110 


45, 206, 408 


5.93 


270. 384, 62§ 



PRODUCTION OF HONISY AND BESSWAS. 

The census returns for the production of honey and beeswax for 1889 ? , 
liaving been furnislied tlirougli the courtesy of tli at office, a tabular- 
statement is published here with, . giving the production by States^ 
The figures for 1879 and 1S69 ? from £he same source, are also shown for 
the purposes of comparison. A hasty analysis of the table shows a 
much greater increase in the ' " prbdudtion of honey than of wax. It 
shows also that the increase in the production of the fbrmer was much, 
greater between 1S79 and 1889 than between 1869 and 1879, whereas r 
with respect to wax, the reverse^is true. The increase of the latter' 
product between 1879 and 1889 (5*5 per cent) seems out of propor- 
tion when compared with that of honey, which was 148-2 per cent. 
This can be accounted for in a measure by the improved methods of 
apiculture, and especially by the more general use of the extractor, 
which greatly increases the product of honey per hive, while it dis- 

AG 93—34 
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courages the building; of comb. Tlie percentage of increase of 1873 
over I860 was, iiouey, 75\L; wax, 7o-2 per ceni. 

The table siiows wonderful advaiicement in this industry during the 
last decade. In 1870 but 12 States produced more than a million pounds 
of honey each y and but 2 more than 2,000,000 each, while in 1889 there 
were 20 that produced more than 1,000,000 each. Of these Iowa pro- 
duced nearly 7,0110,000 pounds: 3 others, Illinois, Missouri, and jbTew 
"York, in the order named, rjrodiieed ab'oye 4,000,000 oouuds; 3 more, 
led by California, above a, 000, 000 pounds ) 7 above 2,000,000, and 0 above 
1,000,000 pounds, 

The honey crop is known to be one of the most variable, honey secre- 
tion in the plant being uncertain, and success depending largely upon 
favorable weather for gathering; during the short period of harvest 
The relative success of the years 1:879 and 1889 the ofaec has no means 
of determining, but, making alio wan cetbr this factor, which may or may 
not favor the deduction, and. taking into consideration, also, the 
increased yield per hive under the improved methods of culture -,. it 
would: seem that the industry was being rapidly extended, 

" .*•• Crops of "beeswax and lioncy, 1869 1879, 1889. 



States and Territories. 



MillDft-... ...... .- 

Xew Hampshire. 

Vermont . . . ... ... . . . ... . .. 

Itfassfi elm-setts-. 

Rhode Island..... ...... 

Connecticut:. . * ...... . - 

Wew York .... .. . . . - , . 

JS'qw Jersey . ... . .... , . 

Pennsylvania ..->... 

Delaware ... 

Maryland 

Virginia..--..- ....... 

North Carolina 

South C aro liiia. ....... 

Georgia . . . -., — ...... 

Florida... . ... 

Alabama ............ . . . 

Mississippi ...... . . . 

Louisiana. ............. 

Tex a:-; . ....... ......... 

Arkansas. 

Tennessee 

West Virginia 

-"Kentucky ............. 

Ohio. ................. 

Michigan-. - . ... . . ..... . 

Indiana . 

Illinois ................ 

Wisconsin---.-.. .-. ......... 

Minnesota.-...-...^..-. . 

Iowa:-....-.... ...... 

Missouri , , . . . . . 

Ivamsa-a ...... . 

Nebraska-. ........ . 

South Dakota.... ...... 

North Dakota 

Montana . 

Wyoming. 

Colorado 

New Mexico 

.Arizona ............... 

"Utah...."...,....,...... 

. Nevada. 

Idaho. .. ....... ..... 

. Washington........... 

Oregon . "... ... 

■California .............. 

Total 



1809. 



Beeswax. Hon ey 



Pounds. 



1, 
86, 

27^ 

.3, 

20; 

109, 
11, 
31, 
0, 
22 
[)] 
2, 
13, 
12, 
51, 



253 

cm 

235 
195 

403 

320 
3:u5 

021 

033 
800 
439 
43,8 
054 
401 
233 
052. 
767 
390 
3(13 
255 
789 
G85 
,9J7 
,557 
,488 
, 571 
, 049 
i, 262 
,945 
, 903 
, 225 
, 2-! 8 
, 208 
707 



13 



Pounds, 
155,040 
56.944 
142, 932 

. 25, 299 
6, 299 
32.158 
890. 286 
GO, 636 
- 796. 989 
33.-151 
118.938 
505, 239 
1, 404, 040 
194, 253 
G10, 877 
50/884 
320, 674 
199, 581 
37,046 
275, 169 
276, 824 
1, 039, 550 
376,997 
1, 171, 500 
703.124 
280,325 
395,278 
1,547, 178 
299,341 
92, 606 
853,213" 
l t 156, 444 
110,827 
28,114 
HO 



)2D ; 

207 j 
903 I 



25,636 
60 r S58 
294, 326 



631,129 14,702,815 



Beeswax. ! Honey, 



Pounds. 

1, 770 

2, 856 
.: 4 f 574 

2, 463 
536 

3, 543 
79, 756 
: 6, 145 
46, 610 

2, 151 
7, 722 
53. 200 
126, 268 
26, 7S0 
69,318 
17, 976 
60, 876 
24, 2^9 
11,736 
35, 825 
42, 354 
80,421 
26,667 
46, 912 
56, 333 
32.088 
33 , 637 
45, 640 
- 22,969 
6, 552 
39, 565 
45,462 
6, 951 
1,828 
27 



Pounds. 

198,499 
87, 886 

221,729 
49, 397 
8,397 

100, 378 
2, 088, 845 

131, 342 . 
1,415,093 
76, 234 

283,752 
1, 090,451 
1, 591 . 590 

354, 350 
1,056, 034 

211, 934 

841,535 

382, 560 

168, 441 
" 761, 225 
1, 012, 721 
2, 130, 689 

833, 564 
1, 500, 565 
1.626,847 
% 028, 595 

967,581 
1,310,138 

813, 806 

234, 054 
1, 310,138 

721.080 

201,034 
86,045 

- 6, 180 



10 
,540 
60 



972 
3,444 
14, 072 



1,105,556 



8,340 
450 
: 650 
87,331 
24,296 



20, 005 
122.318 
574,029 



25,741,485 



1889. 



Pounds. 
4 T 119 
1,674 

5, 793 
1, 690 

358 
3, 683 
66, 654 

- 3,381 
39,877 

1, 612 
5.946 
■ 44, 114 
126.447 
27,739 
49, 935 
27.083 
68. 884 
21,962 
87 584 
62,509 
24,811 
63, 290 
22, 109 
37, 225 
33, 520 
26. 759 

- 2im 

50. 420 

. 46.058 
12, 050 
67,330 
75, 670 
8, 880 

6, 2o2 
1, 503 



7, 001" 
98 
608 
11,703 
2, 825 



2,-957 
7,272 
60, 237 



1, 166, 543 



Honey. 

Pound's, 
260,481 
112,114- 
379, 096 
90, 929: 
13, 746; 
130, 632 
4, 281-, 964: 
160, 310 
2, 453, 424: 
66,468: 
301, 157 
1,531,147- 
2 r 373; 560 
856, 688: 
1, 757, 758 
562,986 
1,821, 286 
822, 673 
271,962 
- 3, 286, 386. 
1,111,248 
2,284, 155 

1, 218, 686 - 
"- 2, 310, 615 

2, 894, 059 - 
-2, 487, 134 
2, 106, 817 
4, 602, 941 

3, 515, 761 
1,100,390 
6. 813. 412 
4i 492, 178 

890,913 
746, 212 
- 55, 833 
990 
20 
350 
390, 906 
21,470 
126,124 
479,153. 
88, .557 
37,146 
156, 435 
435,023 
3,929,889 



63,894,180 



DIVISION OF STATISTICS, 



531 



POULTRY AND EGGS. 

An enumeration of poultry and poultry prediicts in the United States 
was attempted for the first time in the census of 18S0. As then 
reported, there were in the United States in 1880, exclusive of spring 
hatching 102,2Go ? G53 barnyard &wl (chickens), and 23,234,G8.7 other 
domestic fowl, such as geese 7 ducks, and turkeys. The number of 
dozens of eggs produced during the year 1879 was 45O ? S75 ? O80. The 
figures of the Eleventh Census, just issued* make the number of barn- 
yard fowl for the year 1890, ^258,472,155* that of turkeys, geese, and 
ducks, 26,816,515^ and tlie number of dozens of eggs produced during 
1880, 817,211,140. This shows during the decade under consideration 
an increase in the number of barnyard fowl of 153 per cent, of other 
fowl, 15 per cent, and in the number of eggs produced of 79 x>er cent. 
At 12 cents a dozen, a very moderate estimate, the annual value of the 
egg product on the farm rose from #55,000,000 in 1879 to $98,000,000 
in 1889. If in addition to this the annual consumption of meat sold 
from the poultry reported is considered, the importance of this branch 
of rural industry will be more fully appreciated. 



Foullry and egg products, 1S70-80 and ISSO-'DO. 



States and Territories. 



Maine . . .-. ....... 

New IlatnpsMro. 

Vermont. . - .... : . 

Massai'husetts. . . . . . 

Bhode Island......... 

Connecticut . 

New Yo rk ........ ^ .. :. 

New Jersey. -- 

Pennsylvania. . . . . . . 

Delaware . . . . 

Maryland ....... 

Virginia . -. 

North Carolina,..,.. 

South Carolina .... .;. . 

Georgia...-..^ 

Florida ............. 

r Alabama. ... .. .. 

Mississippi . . ... . . 

Itooiisiaua . 

Texas 

: Arkansas........... 

Tennessee . . 

West Virginia 

Kentucky .......... 

Ohio. .......... . 

Michigan ... 

Indiana. 

Illinois . . .......... . 

Wisconsin..-. . . . . 

Minnesota 

Iowa 

Missouri . . . . ... . . . 

. Kansas ... . . .... ... . 

Nehras"k a ........ . 

South Dakota:.... .. 

. North Dakota ...... 

Montana..... 

Wyoming .......... 

Colorado....,,, . 



187-0-' 80. 



Poultry on hand. J une 
1, 1880, exclusive of 
spring hatching. 



Barnyard. 



Number. 
944, 993 
486, 127 
517, 992 
914,327 
245, 070 
736,703 
- 6,448,886. 
1, 188, 492 

6, -620, 016 
268, 692 

1, 060, 800 

1, 9S7, 010 
2,071,616 
1,107, 954 

2, 260, 446 
439, 220 

2,099,733 
1,935,775 

i, na. 342 

3, 127,770 
1, 829, 850 

3, -482, 267 

1, 321, 886 
3, 577, 023 
8,780,810 
3, 859, 581 
5,750,613 
9,910,800 
3,561,353 

2, 098,824 

7, 550. 508 
6, 810. €68 

3, 651, 256 
1, 618, 044 

| 278,202 

58, 224 

io, -m 

121,327 



Other. 



Number. 
53," 748 
20, 683 
49, 836 
48,594 
24, 689 
45, 934 
496, 406 
285,073 
740,787 
96. 207 
396, 925 
660, 147 
897, 810 
309, 675 
1, 176, 137 
104,860 
916,960 
961, 958 
377, 565 
1, 168, C97 
88], 706 
1,922,454 
T - 285, 315 
2, 399, 042 
1, 159,081 
227,433 
1, 091, 368 
1, 615,165 
294, 373 
159,561 
989, 206 
2, 090. 085 
746, 226 
191,048 

24, 229 

2,160 
736 
22, 477 



Eggs pro- 
duced in 
1879. 



Dozens. 
7, 059, 876 
3, 347, 211 

3, 050, 131 
6,571,553 
1,564,934 
5,209,061 

31,958,739 

6, 686, 142 

34, 377, 889 
1,427,087 

4, 984, 776 
8,950,629 

7, 455. 132 
3, 416, 846 
7,126, 058 
1, 024, 106 
6, 761, 646 
6, 364, 410 
3, 392. 246 

II, dS6, 566 
0, 610, 050 
16,347 482 
6,741,893 
15. 8 12, 205 
43, 092, 291 
20, 762, 171 
28, 823, 819 

35, 978, 297 
15, 826, 025 

8.234. 161 
32, 553, 933 
28, 352, 032 
17, 432, 286 

7, 166, 090 

1,012,013 

208,794 
30,740 
520, 820- 



1889- 90. 



Poultry on hand June 1, 
1890. - 



Domestic! 

fowl 
(chickens). 



Number. 
1,411, 185 

934, 322 
789, 278 

1, 623, 605 
482,370 

1,075,044 
- 8,421,667 

2, 990, 698 

10, 381, 781 
900. 212 

3, 430, 859 

6, 570, 260 

7, 507, 593 
3. 873, 798 
7, 357, 934 

919.-601 
6, 252, 044 
" 5, 631. 784 
2, 246, 907 

11, 523, 717 

6. 264. 427 
12. 062, 139 

3; 197. 447 
12.740,559 
13, 659, 359 

5, 852,690 

12, 307, 903 
21,463, 525 

5, 646, 294 
4,448,881 
20. 201- 706 
22, 785, 848 
15. 843, 345 

7, 395. 368 
; 2,292.806 
'. 804, 388 

233, 00U 
73,604 
710, 942 



Other. 



Number. 
49,476 
30, 033 
96, 049 
84,777 
42, 167 
66,760 
784, 464 
296,305 
999, 604 
131, 149 
602. 279 
992 731 
712, 820 
- 407,750 
546, 010 
81.419 
661,757 
732, 813 
291,104 
1, 455, 151 
783, 678 

1, 570. 445 
525, 421 

2, 009, 924 
1, 008, 094 

357, 534 
1, 287, 890 
2,505,511 
427, 518 
295, 380 

1, 749, 567 

2, 405, 940 
1, 133, 410 

563, 655 
131,260 
55,113 
9,992 
4, 293 
34, 073 



Eggs pro- 
duced in 



Dazen3. 
9,384,252 
5, 049, 150 

4, 515, 130 
8,931,398 
2, 020, 714 
5,637,599 

49, 807,106 
8,031,571 

50, 049, 915 
2, 218, 754 
8,718,593 

13,557,571 
11,755,635: 

5, 702, 141 
I!,' 522, 788 

2,788,991 

10, 823, 526 

11, 393, 498 
5,933,700. 

32, 466, 433 
13,371, 909 
23, 172, 3m 

8,446,259 
24, 091,437 
70, 162, 240 
34, H09, 633 
48, 621, 660 
60,351,965 
29, 390, 734 
20, 354, 498 
69,448,339 
53.147,418 
42,584,975 
23, 300, 684 

8, 777, 993 

3,552,664 
834, 106 
332, 221 

2,685, 109 
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: 1879 ! 80. ; 



States and Torritories. 


Poultry oil hand June 

1, 1880, exclusive of 
._ spring hatching. 


Eggs pro- 
duced in 
1879. 


Poultry on hand June 1, 
1800, 


Eggs pro-_ 
duced m 
1839. 


Earnyard. 


Other. . 


Domestic 

fowl 
(thicken:.) . 


Other. 


.Utah"..-:... 

Idaho -.. 

California 

Total .............. 


Number. 
40, 769 
20, 844 
214, 733 
36,710 
65,397 
137, 581 
435,392 
1,425,991 


Number. 
' 8, 530 
1,706 
7,883 
6,925 
- 20,624 
9,548 
55,503 
184, 176 


Dozens. 

.- 238,853 
" 72, 534 
826,237 
- 120,471 
268,731 
501, 448 
1,654,738 
5,771,323 


Number. 
- 60.696 
57, 224 
279,983 
62,167 
- 231,547 
-779,972 
1,180,765 
3,504,250 


Number. 
2:248 
4, 586 
16, 326 
7,436- 
15, 176 
37,156 
97, 269 
482,952 


Dozens. 
279,664 
204, 174 
1, 131, 071 
170,725 
-737,812 
2,710,520 
4, 453, 933 
13, 679, 423 


102, 265, 653 


23, 234, 687 


456, 875, 080 


258,472,155 


26 f 816, 545 


817,211,146 



lSS9-'90.- 



D AIRY" PRODUCTS. 

Returns of the Eleventh, Tenth y and /Ninth .censuses relating to the 
production of milk, butter, and cheese on the farm are presented in 
detail by States in the table below. The statement shows a marked 
increase in the production of milk and butter and an equally; marked 
decrease in the production of cheese. In milk : the "percentage of 
increase, 1889 over 1870, was 883-2 y 1879 over 1869, 125 ; in butter, 
1889 over 1879, 31*7 per cent; 1879 over 18G9, 51^2 per cent. The out- 
turn of cheese in 1889 showed a decrease of 31-3 per cent from that of 
1879, and in 1879 a decrease of 49 per cent from 1809. 
^■■■Tfte._.pra4uc$ipiL-\of.'"' milk has apparently made greater proportional 
gains than the production of its products, but it must be remembered 
that while the figures for milk represent practically the total product, 
the figures for butter and cheese are exclusive of the output of cream- 
eries and factories. 

The manufacture of cheese is being relegated more and more to the 
factory, and only in a few States, principally in the mountain and 
Pacific coast districts, is there indicated an increased production on the 
farm. In the States of largest production the product of 1889 is but 
one-half that of 1879. 

Notwithstanding the rapid extension^ of the- creamery system in the 
decade 1879 to 1889, the- production of butter on the farm is shown 
to be still on the increase. In the Eastern States, however, the outturn 
has remained about stal ionary since 1879. A most remarkable advance 
has been made in the Southern and south central States, Good gains, 
but less, proportionally, will be noted in States north of the Ohio and 
east of the Mississippi rivers. An increase approximating 100 per cent 
is shown in the figures for the Pacific States.' 
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States and Territories. 



Butter, cheese, and milk produced on 
farms in— 



1869. 



Butter. 



Cheese. 



Maine. -. ..... 

New Hampshire . 

Vermont . 

Massachusetts , - - 
Rhode Island .... 

Connecticut.-..-- 
New York .... . . . 

New Jersey ...... 

Pennsylvania 
Delaware......... 

Maryland . . 

Virginia ......... 

North Carolina .. 
_■' South Carolina. . . 

Georgia . . 

Florida 

Alabama 

Mississippi .... ... 

Louisiana ...... .. 

Texas ... .... .. 

Arkansas — 
Tennessee... ..... 

West Virginia ... 

Kentucky.... 

Ohio ; 

Michigan 

Indiana . . . ... ■ 

Illinois. . . . . 

"Wisconsin . .-. . 

Minnesota . 

Iowa...... ...... 

Missouri ....... - 

Kansas.... 

Nebraska 

South Dakota ... 
North Dako ta 
Montana ...... ... 

■Wyoming ... . 

Colorado . ... . "- - - 

New Mexico 

Arizona .- - 

Utah 

Nevada . 

Idaho ......... . . 

Washington . . . - . 
Oregon. . ......... 

California ... . . . . 



Total. 



Pounds. 
11,636,482 

5, 965, 080 
17,844,396 

6, 559, 161 
941, 199 

G, 710, 007 
107. 147. 52*5 

8, 200, 023 
GO, 834, 644 

1. 171, 963 
5,014,729 

0. 979.209 
4,297,834 
1.401,080 

4, ' 499. 572- 
- 100,989 
3, 213, 753 
2,013, 521 

322,405 
3,712,747 
2, 753, 931 
9,571,060 
5,044,475 
11,874,978 
50,206.372 
24,400, 185 
22,915,385 
36, 083, 405 
22, 473, 036 

9, 522, 010 
27, 512, 179 
14,455,825 

5, 022,758 
1,539,535 

209,735 

408, 080 
1, 200 
392, 920 
12,912 
800 
310, 335 

110, 8S0 

111, 480 
407, 306 

1, 418, 373 
7,969,744 



Pounds, 

1, 152, 590 
849,118 

" 4, 830, 700 
2,245,873 
81, 976 

2, 031, 194 
22, 769, 9G4 

38, 229 
1, 145, 209 
315 
6, 732 
71,743 
75, 185 
1G9 
- 4,292 
25 
2,732 
3, 099 
11, 747 
34, 342 
2,119 
142, 210 
32, 429 
115,219 
8, 169, 486 
670, 804 
283, 807 
1, 661, 703 
1,591,798 
233, 977 
1,087,741 
204,090 
226, 607 
46, 142 

1,850 

.25, 603 



33, 626 
27,239 
14,500 
69, 603 



4, 4G4 
17, 4G5 
79, 333 
3, 395, 074 



514, 088, 138 



53, 492, 153 
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Dati'i) rpradiiois produced o» /arms m 



States and Territories, 



Maine...... ..... 

Koff Hampshire 
V ermont . - - - ... 
'Massachusetts..:.. 
Ithode Island. — 
.Connecticut...... 

New York ....... 

New •) ersoy . ... . 

Pennsylvania .... 

"Delaware ....... 

Maryland . ...... 

'Virginia 

North. Carolina . 
South Carolma. . 

Georgia . ... 

Florida.......... 

Alabama . . . . . — 

Mississippi..... . . 

Louisiana ....... 

Texas -. . . . . ... ... 

Arkansas ...... . 

Tennessee ...... 

West Virginia .. 
Kod tucky . 

Ohio 

Michigan ....... 

Indiana ...... ... 

Illinois ..... 

Wisconsin ...... 

Minnesota 

Iowa 

Missouri . . ...... 

Kansas ......... 

.Nebraska..- '-. 

South Dakota 

North Dakota..., 
Montana ........ 

Wyoming . -.» 

Colorado ........ 

.- New Mexico 

Arizona...... . . v 

Utah 

Nevada .......... 

Idaho ........... 

Washington 
Oregon ....... . . 

California . .... .. 

Totals..:.. 



Butter, cheese, arid milk produced on farms in- 



1879. 



Butter. 



Founds, 
14, 103, 963 
7 247, 272 
25, 240. 82(5 
9, Go 5, 587 
3>07,103 

8, I£8;995 
111,922, 423 

9, 513, 835 
79, 330, 012 

1,870,2(5 
7. 485, 871 
11,470.02:5 
7,212,507 
3, 19.6, 851 
7,424,485 

-353, too" 

7, 997,719 
7,454,057 
910, 089 
13, 899, 320 
7/790, 013 

17, 886, 309. 
9, 309, 517 

18, 211, 904 
07,634,203 
38, 821, 800 
37 t 377, 797 
53, 657, 943 
33,053,040 

19, 161.385 
.55,481:95.8. 
28,572,124 
21, 671, 762 

9, 725, 198 

| 2, 000, 955 

403, 738 
105, 043 
800, 379 
44, 827 
61,817 
T, 052, 903 
335, 188 
3 TO, (544 

1, 350, 103 

2, 443. 725 
14/084, 405 



777,229,307 



Cheese. 



Pounds. 
1, 167, 730 
807,076 

1, 545,789 
829, 528 

67, 171 
826.195 
8, 362, 500 
66,518 
1,003,080 
1,712 

17:416 

85,835 
. 57. 380 
TO, 013 
19, 151 
2,400 
14,091 
4, 239 
7,618 
58, 400 
26; 301 
. 98,-740 
100,300 
58,408 
2,170, 245 
440, 540 
307, 501 
1,035,003 

2, 281, ill 
523, 138 

1, 075, 988 
283, 481 
483,987 
230 r 819 

39,437 

55, 570 
2,930 
10,867 
10, 501 
1 8, 30!) 
120. 727 
17,420 
: 20, 295 
109,200 
133 1 98 

2, 506, 618 



Milk. 



Gallons. 

3,720,783 

5,739,128 

6, 526, 550 
29, 662, 953 

3. 831,706 
12,289,893 
231, 903,533 
15,472, 783 
36, 540, 540 
1, 132.434 
4,722,944 
1, 224, 409 
440,793 
. 257,186 
374,645 
40,967 
267, 287 
427, 492 
256, 241 
1,290,806 
316,853 

1, -006, 795 
750, 279 

2, 513, 209 
46, 801, 537 

7, 898, 273 
6,723,840 

45, 419, 719 
25,156,977 
1,504,407 
15,965,612 

3, 173,017 
J, 360,235 

"625,783 

415,119 

41,105 

■"" 75,343 
500,706 
10,036 
42, 018 
155, 263 
149, 889 
15,627 
220, 703 
227, 510 
12, 353, 173 



27, 272, 489 529,032,000 



1889. 



Butter. 



Pounds. 
15. 593,315 

7, 942, 840 
23, 314.063 

8, 358,703 
965, 456 

7, mo, 095 
98, 241,813 

8, 367, 218 
76,809,041 

2, 026. 498 
9.999. 602 
37, 949, 966 
13,129; 374 
5, 737, 557 
14, 433, 323 
807,195 
14, 548,435 
12, 988, 637 

2, 089, 774 
32, 100, 560 
15,724,144 

28, 314,387 
14, 063, 627 

29, 038, 406 
74, 990, 307 
50, 197, 481 
48, 477, 766 
57, 121, 4S5 
46, 295, 623 
34, 766, 409. 
72, 893, 079 
43,108,521 
46,117,076 
27, 818, 073 
13,127, 244 

5,712,566 
: 1,062, 185 
428,269 

3, 282, 086 

80, 042 
1 15, 203 
1, 759,354 
489. 057 
1, 078. 103 
3, 482. 225 
: 4,786.277 
26, 776, 704 



1, 023, 821/770 



Cheese. 



Pounds. 
696, 052 
341,235 
009, 586 
122,900 
24; 631 
J 12. 560 
4, 324,028 
20,013 
. 439, 060 
359 
9. 573 
109, 187 
CO, 700 
2, 476 
12, 833 
3,731 
6,131 
4, 898 
3,939 
145,730 
21,328 
69,919 
74,372 
64, 822 
1, 068, 033 
328,682 
360, 948 
343,456 
906, 26C 
.676,642 
1, 038, 358 
288,620 
759, 210 
463,831 
303, 951 
131, 374 
11,512 
15, 196 
87, 183 
.-" 18, 931 
10,855 
163, 539 
51,207 
207,-213 
71,281 
205, 576 
3, 871, 575 



18,725,218 ; 5,207, 121,309 
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THE CANNING INDUSTRY. 



TOMATO. PACK, 



The American Grocer issued on January 10, 1894 its annual report 
of the tomato and corn pack in the United States and Canada^ 
Although drought and other adverse climatic conditions reduced the 
crop in some .sections, the tomato pack turns out to be the heaviest 
ever recorded, being 32 per cenfr larger than that of 1892, which was 
about equal to the average during the last seven years. It reached the 
grand total of 4,45G,443 cases of 2 dozen each, against 3,366,792 eases 
in 1892, and 3,405,385 eases in 1891. This large output is undoubtedly 
the result of the sharp advance in prices of canned tomatoes during 
the first half of 1S93, culminating in July, when Xo. 3 standard grade 
tomatoes sold from $1.25 to $1.45, as against $1 to $1.15 in January. 

This ; rise was due to the fact that stocks were exhausted at the - 
beginning of the packing season, as importations from England and 
Canada were necessary in order to satisfy the demand. The situation 
established a premium on tomato i>acking, so that every kettle within 
reach was put in operation. The acreage in some sections, particularly 
in the West, was increased nearly 50 per cent. On the Atlantic sea- 
board there was a long period of drought, which damaged the crop to 
such an extent that the opinion generally -prevailed that ~ Ci there would; 
not be enough of the festive tomato to go around.*' 

As i the average consumption in the United States is about 3,300,000 
cases, the result is a surprise, showing a surplus of about 1 ? 000,000 
_ cases, a large portion of which will have to be carried over. 

The following table shows the pack of 1893 as compared with that 
of 1892 in cases of 2 dozen each: 

Tomato pack (by Sta tes) in 1S02 and 1S93. 



18% w J ersey ....... . . 

Maryland 

Indiana .... 

Caliibrni a. ......... . 

nelavrare. . . v. ........... 

Kew York..- . ......... .". . 

Virginia, including W est- 
.- Virginia, 2,000.. .. . 

Ohio -]y.y//::y///."/.7." 

Missouri . .. .... ... . .... 

Michigan . . ... . ...... 

Illinois. . ........ ........ 

Ea 



Utah ......... . 

Nebraska..... 

Pennsylvania . 
Connecticut. . . 
Colorado ".. 



977. 242 
, 417, 628 
347, 260 
451, 547 
271,277 
-160,- 885 

45,020 
82", 710 
04,720 
122,495 
30,502. 
64, 400 
7G, 815 
29,000 
16, 900 
24, 364 
9, 500 
49, 500 



1392^ 



862,692 
- 977, 742 
282, 717 
230, 943 
175, 700 
146,290 

60, 386 
57,500 
87, 840 
64.621 
3D, 602 
42, 200 
30,833 
55, 000 
2,210 

is, mo 

14,750 
39, 262 



Massachusetts - 

Kentucky. 

Arkansas 

'L'€ 



North Carolina 

South Carolina 

Alabama . 

"Georgia-. 

Minnesota ......... 

Wisconsin 

Mississippi 

Oklahoma Territory 

Total.... 

Canada... . 

Total United States 
and Canada 



1893. 



3, 400 

6,500 
14,000 
7, 521 
7,350 
2, 950 
2, 200 
4,700 
2, 030 
3,250 
2, 300 
2,500 



4, 450,443 



1S92. 



6,557 

2,200 
% 500 

. 100 
1, 500 
7,-500 
1, 170 
.12, 400 



4, 300, 443 I 3, 223, 165 
150, 000 : 143, 027. 



% 300, 792 



This estimate shows that th& excess in the tomato pack of the 
United States for 1893 over that of last year is 33 per cent; the excess 
in Canada is 8 per cent, and for both countries it is 32 per cent, As 
some factories had not reported when the foregoing estimate was made, 
these .-figures represent the minimnm qnantity packed. 

The total output in 1895 compares with the pack of previous years 
as follows: 
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Output of tomatoes in years 1SS7-1S03. 



Year. 



1892 . . . 
1891 . . . 
: m.) ... 
1880 ... 
1888 --. . 
1887 ... 



- Total for -scvon years . . . 

. Average per year - . : . 

- Average per years 1891-1803: 




23, 531, 727 
3,361,675 
3, 712, 867 



Tlie following tables give the monthly ail d yearly range of prices for 
No. 3 standard tins in New York, Philade3phia ? and Baltimore • 

Tomato quotations for 1S93. 



Month. 



New Jersey 
and Delaware 
standard. 



Philadelphia. 



Baltimore. 



January.. . ... 

Febrxmry. ..... . 

March..-.........:. 

April. 

May 

Juno 

July 

August...*.....-... 

. September 

October,--........ 

November ........ 

December ........ 



$1.00 to $1. 15 



1. 10 
1. 15 
1. 15 
1.15: 
1. 25 
1.25 
1.00 

.95 
1.02 J 

.95 
LOS 



1.15 
L 17£ 

1.25 
1.30 
- 1. 45- 
1.35 
1.10 
1, 10 
1. 10 
1.10 



$0. 07J to $1. 00 



L02f 

i. 025 

1.10 
L12£ 
1.20 
1.25 
1. 30 

. 80 

,80 
■ .874 

.95 



1. 05 
1.05 
1. 15 
1.15 
1.22$ 
1.27$ 
1.35 
;90 
.90 
.95 

1; 00 



$1. 00 to $1. 10 
1.10 
1.10 
1.10 
1. 10 
1.25 
1, 30 
.85 
.92$ 
. 92$ 
.05 
.95 



L 10 
1.25 



.92$ 



The following table gives the highest and lowest price for standard 
grade tomatoes, No. .3 tins, in the New York market for eight years ; 



Year. 


Lowest. 


■f 

Highest. 


Year. 


Lowest. 


Highest. 




$0. 95 
. 82* 
.80' 
-.774 


: $i.i5 i 

1. 00 | 
.85 I 
1.00 j 


i389;„.. ...... 


"$0.82$ 
.90 
.. 95 
. 88* 


$0.88 
1.05 
1.10 
1.15 


1892:.--....-...--..-...-..... 

1891...- - 

1890 


.1883 ......... 


1887 

1880 



The following table brings into comparison the price of No. 3 stand- 
ard tomatoes in Philadelphia, on January 1, each year for the past 
twenty years : 




1894 

1833 
1892 
1891 
1890 
1889: 
1888 
_ 188' 
1886 
1835 



l.Ott 
1, 22 
1.10. 
1. 20 
.90 
1.90, 
1.70 
1.50 
1 36 
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CORN PACK. 

The corn pack of tlie United States and Canada for 1893, according 
to the same authority, was 4,301,451 cases, an increase of 770,372 cases, 
or 22 per cent over that of 'last year. This is the largest corn pack on 
record, and is liable to reproduce in 1894 the fall in prices that occurred 
in 1889 as a result of the overproduction of canned corn in 1888. 

The corn pack by States for 1893, as compared with that of 1892, is 
shown in the following table : ■ : 

■Cornyack (by States) in 1S92 and 1S93. 

[Dozens of cases.] 



States. 



Maine . . . . . .. ...... . . . 

Maryland and Virginia . 
New York ........ . . . . 

Illinois .... ........ . ... . 

Indiana...... ........... 

Iowa 

Ohio....................; 

Nebraska . ... ...... . 

Kansas 

Missouri. .": 

Michigan 

" Pennsyvaim 

Delaware ....... . . 

Other States . 



Total . 
Canada,.... 



Toial United States and Canada. 



1803. 



609, 167 
540,-057 
1.074,530 
620, 496 
76, 108 
470, 381 
309, 000 
192. 300 
32. 050 
26,840 
- 1,200 
57, 513 
40, 105 
07, 804 



4,181,451 
117, COO 



4,301,451 



18D2. 



727, 167 
618,733 
805, 509 
464, 500 
53,552 
310, 315 
210, 143 
100, 730 
27, 775 " 
15, 881 
400 
22,100 
47,600 
52, 785 



,117, 190 
13, 889 



3, 531, 079 



The pack of corn in 1893 compares with the output of previous years, 
as follows : • 

Facie of corn in years 1SS5-1893. 



" '- ' ' .. ... Years. 


Cases. 


Years. 


(Jages. 




4, 301,451 
3, 531, 079 
: 2.889, 153 

1, 588, 800 
1,700,300 1 
3,401,474 

2, 311, 424 


1886.............. 


1, 704, 735 
1,082,174 


1892 , .". 




1891.. 




18LH) 


22,660,650 
2,517,850 
3,573,894 


1880...... ----- --- 




1888......-....:.--.....,. 




1887.......... ........... ........ 





The following shows the highest and lowest price of New.-York State 
corn, standard grade, Ko. 2 tins, in the New York market, and the 
comparative prices for seven years: 

Trices of corn in New York market for seven years. 



Months. 



January . 
February 
March ... 
April . ... 
May ..... 
Juno. .... 



New York 
State No. 2 
corn. 



$1.00 to $1.10 
r .90 1.10 
1.05 1.10 
1.05 1.10 
.95 1.10 
.90 L 00 



Months. 



July — ... 
August . . . 
September 
October.". . 
November 
December. 



New York 
State No. 2 
corn. 



$0. 90to$l. 00 
.90 1.00 
.85 1.10 
,90 
.80 
s .80 



.90 

.90 
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Highest and lowest prices of corn. 



Year. 


Price. 


Year, 


Price. 


1803.............. 


$0.80 to $1,10 
.95 1.25 
.95 1.20 
.00 1.10 


■1889.......-........". 


$0. 50to$0. 90 
. 80 1. 15 

. .05 1.25 
. 95 1, 30 






1891. ......... 

1800 


IS87-... ...... ......... 


ajssa : 







For twenty-eight years salmon Lave been canned along the Columbia 
/Eiver. The industry reaebed its culmii)ating point in 1881, when Ike 
Columbia River pack amounted to 050,179 eases. The unrestricted 
slaughter of this valuable food fish lias since that year diminished its 
numbers to such an extent that a gradual diminution in the pack is 
noticeable, although certain hatcheries have attempted to arrest this 
downward tendency by saying the eggs and hatching the young arti- 
ficially, to be returned to the river. Since ISSo the Alaskan waters 
have become a valuable field for the salmon packer, the product in 1891 
■reaching 799,294 cases, 

■ The following table presents by districts the Pacific salmon pack for 
a series of years ending 1892, as taken from the annual review of the 
San Francisco Daily Commercial Sews and Shipping List. The esti- 
mate for 1893 is taken from the American Grocer of January 21, 1894 

Pacific coast salmon pack v(by years), 1SGG-1SD3. 



Year. 



1866. . 
1867. . 

isgs... 

I860., 
■ 1870.. . 
■■■1871--. 

1872'. . 

:ih7:l. 

1874.. 

1875.. 

1870.. 

1877.: 

1878.. 

1870.. 

1880.. 

1881.. 

18S2-. 

1883.. 

1834... 
-1885.. 

1886.. 

1887.; 

188S. . 

1880. . 

1890... 

1891. . 

1892.. 

1893,. 



Columbia . 


Sacramento 


Iliver. 


Iiiver. 


Cases. 


" " Cases. 


4,000 




38,000 




28, 000 




100, 000 




150, 000 




200, 000 








.375- 000 : 


3, 000 


45!). COO 


8, 300 


fioo.oo;) 


21, 500 


400,480 


06, 500 


480, 000 


31, .000 


5: jo, 0(h) 


. 51, 000 


55l] 000 


181,21)0 


541,300 


200, 300 


020.400 


160, 000 


056, 170 


81,450 


521, 500 


48, 500 


451, 940 


30, 300 


373, 800 


36, 500 


'507, 750 


58, 000 


325. 500 


(Hi. 006 


&, 




502, 8U0 




;;'J5, too 








Outside 
rivers. 



Cases. 



British 
Columbia. 



Cases. 



78. 



3,000 i 
1,800 I 
3.000 
). 000 I 
7. 200 
\ 500 
), 000 
-!. 000 
1.350 
1,750 

i ioo j 

5, 400 I 
I, 000 j 
>, 008 ! 
,117 ! 



'00 ■ 



Alaska. 



001 L 

894 | . 

300 |. 

,075 . 

55,061 |. 



Cases. 



Totals. 



240 


000 


36, 000 




915 


54, 000 


100 


805 


74, 850 




004 


120, 700 


2(H, 


090 


190, 200 


135, 


GOO 


427, 372 


414. 


400 


700, 347 


400 




083, 332 


314 


813 


790, 294 


230 


007 


480, COO 



Cases 
4, 

18. 
28, 
100, 
150, 
200. 
250, 
250. 
352, 
378, 
403. 
573, 
040, 
598. 
679. 
956; 
1, 045, 
1, 106, 
971. 
-800. 
909, 
997, 
1,142, 
1,714, 
1,633. 
1, 570, 
1, 343. 
1, 635, 



000 
000 
000 

000: 
000 
000 

ooo:. 

000 

500 

000 

747 

GS7 

101 

391 

500 

375 

601 

4-00 

024 

405 

047 

890 

722 

081 

419 

737 . 

797 



rJOTS.— The figures in tl: 
for the same year iu the o 
addends or in the total, th< 



column heade.l t; Totals " are not in all eases the aggregate of the figures 
ie'r columns, bat as it it not known whether the error is in one of the 
igures are here reproduced as found in the origin:?:.!. 
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EXP OUTS OF. CANNED GOODS. 

The expor t s of our canned products to foreign- countries for th e fiscal 
year ending June 30, 1893, as compared with each of the preceding; four'" 
yearn, are presented in the table appended. It will be noticed" that 
since 1801 there has been a gradual decline in the value of our exports 
of these products, due chiefly to the decrease in the value of canned 
beef exported from the United States,- ".though in 1893. as compared 
with 1892 there is also a considerable decrease in our exports of canned 
iruits. 

Exports of canned products y 1SSD-1S93, 





1839. 


1800. 


1891. 


1892. 


1893, 


Fish: ; 
; Salmon..... 

Other 

Beef . ...... „ , .... ................. 


$3, CGI, 500 
100,023 
4,375,213 


$3; 259, 344 
143, 509 
6, 787, 193 
' 008, 821 
231,205 


$2, 090, 957 
139, 392 
9, 068, 906 
703, 880 
280, 321 


$1/738, 465 
148, 067 
7, 876, 454 
1, 558, 820 
373, 068 


$2,279,025 
166, 902 
7,222,824 
1,137,000 
242,234 


Tola]...: 


311,254 


9,000,391 


11,119,722 12, 295, 450 


- 11, 692, 874 


11,049,29a 



AGRI CULTURAL EXPORTS AND IMPORTS. 



The official records of our foreign commerce for the fiscal year ending 
June 30, 1893, show a decrease in the value of agricultural products 
exported, as compared with 1S92 ? by 8183,974,851, while the imports of 
1893 were less than those of 1892 by $12,969,071. 

The subjoined tables show in detail the exports of agricultural prod- 
ucts for 1892 and 1893, together with the imports of these products 
for 1891, 1892, and 1893 : 



Exports of the products of domestic agriculture for ihe years ending June CO, 11*03 and 



Article. 



1892. 



Quantity. 



Valuo. 



1£93. 



Quantity. 



Value. 



Animals, living: 

Cattle...... nnniber. 

Hogs .... do. .- 

Horses do. . . 

.- Mules ................... ....... alo. .. 

Sheep' . .da. 

All other, and fowls ........... ........ 

Anim al matter : 

Eoncs, hoofs, horns, and horn tips, strips, 

.-.and waste -.. 

Casings for sausages ........ .... ...... 

Eggs . . -. . ~. dozen . . 

Glue -.pounds:. 

Grease, grease aeraps, and all -soap stock . . 

Hair, and manufactures of 

.Hides "and skins other than furs ... . .... 

Gila ^ 

Lard ........... . . . ..... . .gallons . . 

- Other animal..... .......... .....do. ... 

Heat products- 
Beef products--- " 

- - - Beef, canned . ....... pounds.. 

Beef, fresh ..... . . . . . . . .". do. . . . 

Beef, salted or pickled -do. . . . 

Beef, other cured. ...do.-.. 

. Tallow ....... .... . .do. . .". 



394, 607 
31, 963 
3. 220 
1,965 
40, 960 



183,003 
580, 815 



907, 575 
278, 054 



87,028,084 
220,554:617 
70. 204, 736 
953. 712 
89, 780, 010 



$35, 099, 095 
v 364, 081 
011,188 
- 238,591 
101, 105 
21. 101 



218,039 
878, 075 
32/374 

00, 103 
.. 298, 598 
370, 109 
.22:: 895 

78, C43 



496.601 
144, 119 



7,876/454 
18,053,732 
3, 987, 829 
- 92. 524 
4,425,030 



287, 094 
27, 375 
2,067 
] , 634 

37, 200 



147,-989 
730, 440 



486, 801 
212, 266 



79, 088, 453 
206,294,724 
58, 423, 963 
833, 920 
61, 810, 153 



$26,032,428 
397, 102 
718 607 
210,278 
120, 394 
43, 118 



-319, S48 
1, 4C9, 280 
33,207 
74. 723 
1, 007, 723 
459, 648 
1, 497, 003 -. 
15,115 

336, 631 
106, 275 



7, 222,824 
17,754,041 
3,185, 321 
. 87,776 
3, I'D, 059 



540 REPORT OF THE SECRETARY. OF AGRICULTURE. 



Exports of ilic ■products of domestic agriculture, etc, — Continued. 



Articles. 


- -." . 1832. | '. 18D3, 


Quantity, 


Value, 


Quantity. 


Value. 


Animal matter— C out inued. 
Meat products— Contiutied. 

Mutton - - . . . , . . ........ , . . . .pounds . . 

Oleomargarine--- 

. " Imitation butter ........ ....do.... 

The oil.. ............. ... . do .... 

Pork products — 

Bacon . .-. ....... ......... pounds . . 

Hams ............. ........ ...do... -- 

Po fit,- fresh .-. ..do... . 

Port, salted or cured. ..... .-. do. .-. . 

Lard ....... .. . .do. . . . 


101,463 

1,010,837 
91,581,703 

507,919,830 

cJU, doJ 

-377,746 
80 33fi tSl 

Ou, OOU, SOX 

A en f\ ' k hir 
*ttiU, U^o, { (0 


$9, 022 

195,587 
9,-011,; 889 

39.334,933 
7, 757, 717 
30, 240 
- 4, 702,0-19 
oo, cOl t {)£ L 
13, 823 
-"- 1,220,205 

2, 445. 878 
7, 67G. 057 
236, 358 
31,808 
30, 064 


108, 214 . 

3. 479. 322 
; 113,939,363 

391,758.175 
82, 178, 151 
H 2,0-14 

365, 093, 501 


$9, 175 

416,386 
11,207,250 

35, 781, 470 
9, 933, 096 
. 79,31.7 
: 4, 116, 946 
34, 643, 993 
17,978 
1,245,466 

1,672,690 
7,624,048 
274, 155 
22,4)48 
f- 14,808 


. Poultry and. game , . . . 


Dairy products— 

; 15 utter . .. . . ............ . .pounds. . 

Cheese . . .......... .do .... 

Milk 

Wax, Lees.: . .. .... .-. ...... . . . .pounds-.". 

Wool, raw. ...do 

Total value of animals and animal. 


35,017.240 
82, 100, 221 

""""i27, : 47u' 

-202,450 


8, 930, 107 
81, 350,923. 

""'77^274-' 

: 91/853 




181, 730, 463 




171, 285, 887 

l t 468, 843 
752, 353 
24,587,511 
793, 081 
_ 951,920 
160, 660 
1,002, 796 
10. 290 

f\0 A OTA 

- yo, Do4 T \\i\3 
75, 493,347 

1, 555, 883 


Bread and breadstuiTs: 

Barley. . ... ...... .......... .... hush els .-. 

Bread and biscuits ... ........ pounds 

- - Oats . . . . . .... . . . . . .. .bushels. . 

Eye. bushela : . 

Eye Hour - . .... ...... .barrels.. 

Wheat. . . .bushels . . 

. - Wheat dour . . . . . ... . '. .. .. . .... .". . . barrels 

All other breadstuff's and preparations of, 






- . 2,800, 075 

14, 440, G25; 
75,451,819 

287,000 
-. 9,425, 078 
20,908,190- 
12, Oil, 310 
4,552 

15, 190 709 


1,751,445 
775,596. 
41, 590, 460 
919,961 
. 3, 842/559. 
. . 555, .957 
11,432,160 
22,401 

1 ftl son 1 '1 0 
101, f>bV>, lJj 

- 75, 302, 283 
1, 711, 103 


3, 035, 267 

14, Ob. 5, Uo ( 

46.037,274 
271, 155 
2, 380, 653 
- 5, 762, 701 
1,477.058 
2,811 

11 /> 1-1, lUtf 

- iq (320 339 


- "Total value of bread and broads tuffs. 

Cotton and cotton-seed "oil: 
Cotton- 
Sea island . . pounds . . 

Other unmanufactured .. . ... . . . .do. .-. . 

Cotton-s eed oil . . . ... ............. gallons . . 

Total value of cotton ami coton-scod oil 

Miscellaneous: 








299, 363, 117 




200,311,054 




9,074,086 
2,926, 145.125 
13/859, 278 • 


-. 

1,591,464 
250,809,777 
4,932,235- 


7,083,415. 

O OA ^ T)1 Til 

2, 204, 131. (11 
9,402,074 


1,758,756 
187, 070, 952 
3,927,-556 




263,443,520 




192,757,264 








218,133 

1.288.102 
2, 407, 95(5 

1, 558, 820 
■ 214,738 
1, t95, 8 -a. 
00, 084 
582, 838 
2,420,502 
9, 713, 204 

54/020 
73,731 

1,036,071 
80 549 

3, 915^547 
381,051 
231, 804, 

20,303,245 
- 306,800 

58.121 
945,767 
361, 373 
373, 068 
- 153,-811 




103,105 

482, 085 
1,097,967 

1,137,660 
224, 381 
882, 095 
94, 902 
519,640 
- 2, 605, 807 
9, 688, 773 

54, 356 
236, 101 

988, 809 
35 029 
2,195, , "374r 
504.937 
269, 560 

22,292,704 
599, 195 

60, 878 
745,636 
71)0, 032 
242,284 
149,107 


Fruits and nuts- 
Apples, dried . ". .............. pounds . . 

Apples, green or ripe ........ barrels. . 

Fruits, preserved— 

Canned 

Other ... 

All other green, ripe, or dried, ...... ,.- 


26,042,003 
_ 938, 743 


' 'tuil 014 

... 




Hay . . ...... . . . ;". .- . . .. ......... . . tons . . 

... Oilcake and oil-cake meal. ......... .do.... 

Oils- 

.Linseed ......gallons.. 

Othcr vegetable .............. .-. . .... 

Seeds— 

Cotton . . ... ... . .do. . . . 

Flaxseed or linseed . . . . . . . . . .bushels, 

Timothy. ....... ... . . . .. ...... .pounds . .. 


11, 201 
12, 004, 080 
820, 398, 719 

112,386 

19, 532,411 
12 149 201 
3^013,' 187 
10,318, 074 


33, 034 
11,307,030 
802, 410, 007 

"1-28,936 


8, 276, 906 

1, 837, 370 
7,077,131. 


Tobacco— 

Stems and trimmings. do,... 

- Vegetables — - 

"_-. Onions. - .......... ......... ./bushels. . 

Pease and beans.. ............ i.. do ; . ... 

-"-."Canned.... 

All other, including pickles . .... . . . 


210,710,150 
14,715,827 

59,842 
637, 972 
- 557, 022 


248/367, 258 
17, 715, 025 

57, 010 
389,913 
845, 720 
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Article. 


: 1802. 


1393.; 


Quantity. 


Value. 


Quantity. 


Value. 


Miscellaneous: 
Wine— 

Kot" in bottle a . ........... gallons . . 


14, 834 

€§5,. 795 


$67,088 
371, 344 
5, 843. 051 


11,128 
708, 553_ 


$51, 654 
369, 893 
4, 515, 872 








Total value of miscellaneous products 




51, 791, 12G 


- 


50, 998, 576 









RECAPITULATION, 










Animals and animal matter . _- 




. 181,730,403 
293, 363. 117 
263, 443, 520 
54, 791, 12 G 




171,285, 887 
200,311,654 
192,757,264 
- 50, 998, 576 
























615, 353, 381 
830, 876, 908 






1,015,732,011 






78-09 




74-05 









Imports of agricultural products for the years eliding June 30, 1SDI, 1802, and 1898. 



Articles. 



1801. 



1892. 



1803. 



Sugar and molasses : 

: Sugar 

Molasses, .'. . . .-. . . 
Sugar drainings . 



. Total sugar arid molasses . 

Tea, coffee, and cocoa : 

Tea . . .... ... . . . . ... . ...... 

Coffee , . . . . .... . 

Cocoa, and leaves and shells of. . 
.Unenumorated items 



Total tea, coffee, and cocoa . 



Animals and their products, except vrocl : 

- Cattle. 

Horses . ... 

Sheep ...... .... 

All other, and foYvds. . .. 

Bristles . 

Butter 

Cheese 

-Eggs....,.....;..; ...... 

Glue ............................... 

Grease................... 

Rides V" '. V, .... 

Hide cuttings, etc 

Hoofs, bonis, etc .... . . 

Meats- 
Preserved.. .... — ......... 

. All other 

Milk 

Oil, animal . ^ . 

Sausage skins. 

Unenuin crated . . . , ....... 



Total animals and their products, except wool. 

Fibers: 

Animal- 
Wools. .................. ............... 

Silk, unmanufactured . ....................... '.' 

Vegetable— 

Cotton 

Mas......,................,..,....,.........:... 

Hemp and all substitutes - ......... . . 

Jute.... ... — ............. — -.- 



$105, 728. 210 
2, 059, 778 
1,349 



$104, 408, 813 $116, 255, 784 
2,877,744 1,992,334 



10S, 389, 341 



107,286, 557 I 118,248,118 



13,828,993 
CG, 123, 777 
3,323,057 
97 794 



14, 373, 222 j 
128,041,930 
3,221,041 I 
122, 578 i 



113,373, 021 i 145, 758, ' 
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102, 978 
3, 205, 254 
1,219,206 

357,927 
1,357, 938 
58, 541 

1, 353, 752 
1,185, 595 

497, 340 
430, 335 

2, 408, 733 
27, 030, 759 

353,943 
537, 444 

521. 322 
144, 049 
105, 033 
5.531 
572. 817 
813,873 



43, 277, 970 



18, 231, 372 
. 19, 080, 436 

2, 825,004 
1, 656, 779 
7,9^9,650 
3,802, £53 



47, 4G6 
2, 455, 868 
1, 440, 530 
307, 752 
1, 455, 058 
16, 549 
1, 238,106 
522,240 
495, 519 
271, 421 
1. 085, 562 
26, 850, 218 
303,302 
797, 529 

430, 048 
97, 883 
95, 947 
12,136 
560, 650 
S23, 964 



39, 913, i 



19. 088, 108 
25, 059, 325 

3, 217, 521 
1, S64£L63 
7, 354, 088 
3, 021, 174 



13, 857; 482 
80, 485, 558 
4, 017, 801 
183, 669 



98, 544, 516 



45, 6S2 
2, 388, 207 

1, 682, 977 
525, 269 

1, 508, 258 
13,479 

1,425,927 
392, 973 
567, 756 
419,625 

2, 005, 796 
27, 347, 896 

365,525 
554,902 

558, 284 
115, 376 
110, 186 
21,327 
583,217 
611,351 

41, 244, 073 



21,064,180 
29, 836, 986 

4, 688,799 

1, 879, 152 
9,061,85s 

2, 467, 82g 
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Articles. 



Fibers— Contmrtert. 

Vegetable — Continued. 

Sisal grass nnd other vegetable substances 
Fibers not elsewhere speeiiied . . . ........ 



Total libers . 

Miscellaneous : 
Br e ad st u lis — 

Barley ..„. 

Corn . ... . . . ... . 

- Oats 

Oatmeal ...... 

j'ive ... 



Wheat flour: . . .". 

Breadstnlis and farinaceous substances not else- 
where specified - 

Fruits and nuts... - 

Mal'fcfbarloy - - - - . .... . . ~. - ....... 

Oils, veget able. ..................... ..... . . .v. 

Fixed or expressed. .... ... ..... . . .. .-. . --. . .". . .-. . . . 

Other '. 

. : Volatile or essential. . . .'. . .... . . ... ... ... ...... 

- Opium, criul e . . r .......... ^ . . 

Plants, trees, and shrubs 

Ivice and rice ihcal ........ ........ — ................. 

Seeds - . .... , 



Ground .......... .-. 

Unground— ". " : 

"Xutmegs , ......... 

Tobacco, leai' . ".'- .......... . . . 

Vanilla beans ......... ........... .Y. .v.. 

Vegetables : . 

Bean s and. pease. - . .. - - - ... ................... 

Potatoes. . . ... .............. 

Picldes and sauces ................ .... . . 

All other— 

In their natural state or in salt or brine. 
Prepared or preserved. . .... . > .. . . . .. 

Wines: 

Champagne and other sparkling ......... 

Still wines-— 

Imeasks. . . . 

In Iwttles .... ...... ........ ..... 

TTnenumeratcd items . ... . ... . . . . . . . . . . ... .... . . . 



To t ai mis eelia n e o us 



EEC .LPIXULATION. ; 



Sugar and molasses . ... . . . . . . . - . . . ... . - 

Tea, coffee, and cocoa. ... ............. 

. Animals and their products, .except wool: 
Fibers, animal and vegetable. . .-. . — . ."". 
Miscellaneous;.". ......... . . ......... 



Total agricultural. . . . . . . 

Total imports - 

Per cent of agricultural matter ........ 



1831. 



$5, 829, 514 
1,987,004 



61, 120,517 



3, 222, 593 

r i,65i" 

5, 056 
31, 089 
98; 227 
431, 910 
43, 180 

1, 194,473 

342.517 
20,015,374 
- 445, m 
1,797.408 
1, 600, 630 
78,433 



733,489 
],4G5. 001 

1, 523, 491 
1,202,375 

ISO, 763 

4, 550, 540 
-3, 206,230 

262, GS2 

686,019 
1,338.637 
. 865, 882 
13, 287, 004 
59 4 . 714 

2, 078", 571 
2, 797, 027 

511, 103 

1,007.757 
003, 519 

5, 615, 872 

2, 641, 816 
1, 740, 372 
■-" 177, 523 



82 ; 501,^97 



1302. 



$5, 18^020 
1,507,040 



07, 080,048 



1, 502, 043 
- 10,7! 
8.2: 
27, 042 
67. 507 
'-- 1, 955. 385 
4,231 

1, 223, 066 
154, 954 
20, 963, 262 
715, 151 
'8S3, 701 
1,779, 716 
6, 148 



870. 613 
: 2,230,540 
. 1, 67.6, 064 
1,029.203- 
■ 155.018 
. . 3, 030, 883 
2, 264, 837 

307, 738 

750, 813 
1,069,263 
920, 006 
10, 332, 423 
803, 690 

957,824 
186,006 
421,292 

503, 207 
754, 808 

4,571,816 

2, 464,484 
1, 908, 203 
130, 700 



00,811,677 



108, 380, 341 
113. 373, 021 

43,277,070 
" 01,429,517 

82. 591. 497 



409.001. 048 
844,010,196 



107, 286, 557 - 
145, 758, 771 
30, 9i3. 808 
67, 080. 048 
00 811, i.77 

" 420, 850. 861 
827, 402,402 
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THE SUGk^H CROP OF THE WORLD. 

BEET SUGfAB. 

The following table presents Mr* Liclit's estimate of the beet-sugar 
production of Europe for the season 1893- ? M as compared with preced- 
ing campaigns : 

European oeet^sugar production. 



Countries. 


1893-'94. 


1802 -'03. 


1891-'92. 


1890-91. 


1889-'90. 


1883-'8S. 


Germany . . ....... . . 

Austria-Hungary ...... 

Belgium 

Holland......... 

Other countries ....... 

Total ........... 


Metric tons. *- 
1,350,000 
845, 000 
575, 000 
650, 000 
235,000 
75,000 
111,000 


Metric tons. * 
1, 225, 331 
802,577 
588,838 
455, 000 
106,699 
68, 070 
92,000 


Metric ions. * 
1, 198, 156 
786, 566 
650,377 
550, 994 
180, 377 
46,815 
83,635 


Metric tons. * 
1,331,965 
778,473 
694, 037 
541, 162 
205,623 
76; 635 
80, 000 


Metric tons. * 
1, 264, 607 
753, 078 
787,989 
456, 711 
221, 480 
69, 765 
80, 000 


Metric ions.* 
990, 604 
523,242 
466,767 
526,387 
145,804 
56, 047 
87,000 


3,841,000 


3,428,515 


3,501,920 


3,710, 895 


3, 633, 630 


2,795,851 



* One metric ton is equal to 2,204-6 pounds, only a few pounds less than our long ton of 2,240 pounds. 



CANE SUGAR. 



. In regard to this kind of sugar Mr. Licht makes the following esti- 
mate for the principal conn tries, which have a surplus for exportation: 

Cane-sugar production. 



Countries. 



Cuba............ 

Puerto lUco . 

Trinidad . 

Barbados........ 

"■Jamaica. . ... . . 

Martini quo-. ..... 

'Guadeloupe 1 -. . . . . 

Lesser Antilles . 

nemerara . . ... 

Keunion. ....... . 



1893-'94, 



Metric tons. 
850, 000 
60, 000 
- 50,000 
65,000 
26, 000 
32, 000 
"40,000 
25,000 
.110,000 
37, 000 



1892-'93, 



Metric tons. 
682,768 
48,714 
50,764 
65, 383 
. 27,000. 
33,228 
41, 290 
25, 000 
99,092 
35,991 



Countries. 



Mauritius. ...... 

Java ................ 

Brazil....... 

Philippine Islands 
United States ....... 

Peru 

Egypt........ -.. 

Sandwich Islands. . . 

Total........... 



1893- 91. 



Metric tons. 
125, 000 
480, 000 
260,000 
265,000 
265, 000 
65,000 
70, 000 
135,000 



2, 860, 000 



1892- '93, 



Metric- tons. 

70,732 
482, 007' 
215, 000 
273, 038- 
245, 000 
60,000 
65, 000 
125, 000 



According to these estimates the total ---sugar production of the world 
for the last live years has been as follows : 

Sugar crop of the world. 



Tears. 


Beet sugar. 


Cane sugar. 


Total. 


1893- f 94. ., . : . ....... 


Metric tons. 
3, 841, 000 
3,428,515 
3, 501, 920 
3, 710, 895 
3, 633, 630 


Metric tons. 
2, 960, 000 
2, 615, 963 
2, 852, 296 
2. 554, 536 
2,069,464 


Metric tons. 
6, 801, 000 
6,074,478 
6. 354, 216 
6,265,431 
5, 703, 094. 




1890 '91... 







544 



REPORT' GF THE SECRETARY OF AGRICULTURE. 



THE WORLD'S -SUPPLY*' AND CONSUMPTION OF COTTON. 

All statements purporting to give the crops of the world are neces- 
sarily very incomplete, from the fact that for various countries no authen- 
tic data are obtainable; and the obstacles to completeness increase 
when an attempt is made to cover any considerable period. The data 
given below are obtained partly from official and partly from private 
publications. Beginning with tho United States,' the figures on pro- 
duction found in the reports of the several censuses, from the seventh 
to the eleventh, inclusive, may first be presented. The figures of the 
last two censuses were published as returns for the years preceding 
those in which the census was taken, and while those of the three ear- 
lier censuses arc not so presented in the census reports, they probably 
relate in the main to the crops of 1840, 1850, and 1800 rather than to 
those of 1850, 1800, and 1870. 



Table I.— Cotton crojys of the United States in the last five censuses. 



States and Territories. 


1850.* 


I860.* 


1870. * 


1879. 


18S9. 


Area. 


Product. 


Area. 


Product. 




Bales. 
564,429 
Go, 3-14 


Bales. 

989, 955 
-367, 393 


Bales, 
429, 482 
247, 968 

34 

: 39, 789 
473,934 
465 
3 

.7 
1, OSO 
350,832 
501, 938 
1,240 
100 


Acre^. 
2, 330, 086 
1,042,976 


Bales. 
699, 65 i 
" 608,250 


Acres. 
2, 761, 165 
1,700,578 


Bales. 
915,210 
691, 494 


Florida;.,..:.----. 
Georgia ............. .. . . 


45,131 
490, 091 


65, 153 
701, 840 
1,482 


245, 595 
2, 617, 138 


54, 997.: 
_ 814, 441 


227, 370 
_ 3, 345,104 


57,928 
1,191,846 




14 




... . 






CI 

777, 738 
1, 202, 507 
41,188 






731 
2 T 620 
1,270,154 
2, 8S3, 278 
57,260 


212 
873 
659,180 
1, 154,725 
15, 856 


Kontu ck v . - . 

Louisiana . ... . . ... 

Mississippi 


758 
178,737 
484, 292 


2, GG7 
80 i. 787 
2,106,215 
32,116 


1,307 
508, 569 
963, 111 
20, 318 






19 

145, 514 




! 






73, 845 


144, 935 


893,153 


389, 598 


1,147,136 
1,109 
1, 987, 469 
747, 471 
3,934,525 


SaG, 261 
425 
747, 190 
190, 579 
1, 471, 242 


Texas... . 

Utah 

Virginia , 


300. 901 
194! 532 
58| 072 

""~3~ 947' 


353,412 
296, 464 
431,463 
136 
12,727 


224,500 
181, 842 
350, 628 
22 
183 
2 


-_" 1, 364, 249 
722, 562 
2, 178, 435 


522,548 
330, 621 
805, 284 


45, 040 


19, 595 


39, 213 


5,375 


United States . . 












2, 469, 093 


5, 387, 052 


3, 011, 996 


ti4, 480, 019 


t5, 755,359 p0, 175,270 


+7, 472, 511 



* The figures in these- three columns probably relate mainly, if not wholly, to tho crops of 1849, 1859, 
and 1869, respectively. See text preceding the table, 
t Including 25,000 acres and 17,000 bales in Indian Territory. 
% Including 70,078 acres and 34,115 bales in Indian Territory. 



The annual estimates of the Department of Agriculture began soon 
after the close of the war. In October, 1866, the crop was estimated 
by the Statistician at 1,835,000 bales, an estimate subsequently modi- 
fied to 1,750,000. The estimates for 1867, 1868, and 1869, were as given 
below : 



Yci-.r. 


Area. 


Product. 


Value. 


1867.. ........... 


Acres. 
7, 000, 000 
7, 000, 000 
7, 750, 000 


Bales. 

2, 450, 000 
2,500,000 

3, 000, 000 


$220,000,000 
225, 000, 000 
303,000,000 


1S68 


1809 
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The estimates of the Department on area and value for the yearn, 
from 1870 to 1888, inclusive, are given in Table II below, but the report 
for 1874 contains no estimate of area and the reports for 1877 and 1882 
contain no estimate of value. rso. estimates have been made by the 
Department since 1888. AIT the figures in Table II except those on 
area are found on page 218 of the Statistical Abstract of the United 
States for 1893. The figures on quantity produced presented in the 
same table were taken for the Statistical Abstract; from the records of 
the commercial movement of cottony wliich may be presumed to give a 
more accurate measure of the respective crops than could be obtained 
from any other source short of an actual census. 

Table II.— Crops of the United States f rom 1370 to 1892 inclusive. 



Years. 



im 

1871....:..-.. 

1872 

1873 

1874 

1875 

187(5 

. 1S77 

:. 187S 

1879 

1880 

" 1881..:...:... 
■- 18S2... " 

1883.......... 

1884.......::, 

1835............ 

1886.......... 

1887.... "- 

1888.;..".:-.. 

1889..... 

1890........... 

1891 

1892.......... 



Area.* 



Annual 
crops.t 



| Average 
• net 
j weight 
of bales. | 



Average 
_ gross 
weight 

of "bales. § 



Acres. 

S, 680, 000 

7, 378, 000 

8, 500, 0C0 

9, 350, 000 



30, 803, 030 

11, 677, 250 

12, GOO, 000 
12,266, 800 
12, 595, 500 

15, 475, 300 
10,710,730 

16, 276, 691 
16, 777, 993 
17, 439, 612 
18. 300, 865 
18, 454, 603 
18. 041, 067 
19', 058, 591 



Bales. 
4, 347, 006 

2, 974, 351 

3, 930, 508 
4, 170, 388 

3, 827, 845 

4, 632, 313 
4,474,069 
4,773,865 

5, 074, 155 

5, 761, 252 

6, 605, 750 

5, 456, 048 

6, 949, 756 
5,713,200 
5,706,165 

6, 575, 601 
0,505,087 

7, 046, 833 
6, 938, 290 

7, 311, 322 

8, 652, 597 
9,035,379 
6, 700, 365 



Pounds. 
438 
439 
440 
439 
439 
436 
439 
450 
443 
453 
456 
446 
4C0 
. 452 
451 
455 
455 
458 
467 
. 477 
: 477 
476 
472 



Crop in pounds 
gross weight. 



Pounds. 
464-85 

465 -34 

466 -i0 
465 -34 
465 -07 
465*85 
468-45 
473-47 
473-85 
481-11 

484- -40 
474 -38 
489 '95 

482 -66 
- 480-70 

483 -95 

485- 37 
488-05 
495 -79 
496-13 
498-81 
498-77 
500 -37 




Farm valtte.| 



$286,000,000 
288, 3C0, COO 
301, 037, 500- 
312, 480, GOO- 
256,215, 000 
272, 936, 400 
229, 444, 6GO 
205, 000, 00& 
193, 854, 641 
242,140, 98? 
280,266,242 
259,016-315 
309, 096, .500 
250, 594, 750 
253, 993, 385- 
269, 989, 812 
257,295,327 
291, 045, 346 
292, 139, 20$ 
308, 424, 271 
350,000,000 
313,000,000 
268,000,00^ 



■-* Estimates of the Department of Agriculture as published from year to year in its reports. {See test 
above.) • - 

t The amounts given as annual crop represent the commercial movement for periods of twelve 
months beginning on September 1 of the year in which the crop was grown. The statistical abstract 
makes acknowledgment for the figures on this subject to the lS T ow York Shipping and Commercial 
List, the Kew York Commercial and Financial Chronicle, the National Cotton Exchange and the New- 
Orleans Cotton Exchange. 

1 As reported .by Mr. "Thomas Ellison, of Liverpool. 

§ As reported by Henry A. Hester/secretary Xew Orleans Cotton Exchange. 

|j The figures in this column are mainly the estimates of the Department of Agriculture. (See text 
above.) 

The commercial movement from September 1, 1893, to April 30, 1894, 
indicates that the crop of 1893 was considerably larger than that of 
1892. The total supply brought into sight out of the crop of 1893 from 
September 1,1893, to April 3G, 1894, /inclusive/ as stated by the secre- 
tary of the IsTew Orleans Cot ton Exchange, was 7,101,386 bales, against 
6,272,542 bales during the corresponding portion of 1892-'93. 

The figures given below in Table III are from page 218 of the Statis- 
tical Abstract of the United States for 1893. Those in columns 2 and 
3 combined make the total crop in" pounds,, as given in column 6, Table 
II. It must be borne in mind, .however, that the exports for each fiscal 
year are out of the crop of the calendar year preceding that in which 
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the fiscal year closes, and that cod sequently -1871, in column 1, Table 
III, correspoiicls to 1870, in column 1 ? Table II, and so on for the suc- 
ceeding years. 

Table III,— Exports ^imports, and domestic consumption of cotton in -ike United Mates, 



Years 
ending 
June 30- 



1871 .... 

1872 .... 

1873 .... 
-1874-..., 

1875 .... 

1876 .... 

1877 .... 
.1878.... 

1879 .... 

1880 .... 
1881.... 

1882 .... 

1883 ..... 
: 1884 .... 

. 1885'.... 
1880 .... 

1887 .... 

1888 . . . . 
- 1889 .... 

1890 .... 
1891".... 

1892 .... 

1893 .... 



Exports of 
domestic. 



Pounds. 
462, 928, 024 
933,5:37,413 
, 200, 0G3, 530 
.., 358, 602, 303 
1, 200, 418, 903 
1,491,405, 334 
1.445, 309, 130 
1, 607, 503,511 
1, 628, 372, 833 

1, 822, 001, 114 
2,191,928, 772 
1, 739,97; 
2,283,07 
■1, 862,- 57: 
1, 891, 659, 472 

2, 058, 037,-444 
"2,169,457,330 

2, 264, 120, 826 
2, 384, 816, 609 
2, 471,799, 853 
2, 907, 358, .793 
2, 935, 219, 811 
2, 212, 115, 120 



.. 9G1 
•, 0f>2 
:,530 



Domestic re- 
tained for 
consumption. 



Pounds. 
: 557, 765, 712 
450, 547, 081 
- 633, 125, 401 
582, 046, 049 
523, 225, 129 
- 666.552,808 
650,532,167 
652,752,155 
776, 037, 540 
949. 736, 012 
1, 007, 893. 910 
' 848, 201, 089 
1,116,995,348 
894,971,892 
851,300,-539 
1,124. 268, 215 
. - -987, 921 ,.113 
1, 175, 051, 565 
1, 055, 118, 130 
.1,155, 506, 330 
1, 408, 685, 187 
1, 571, 356, 173 
1, 140, 543, 332 



Imports. 



Pounds, 
1, 196, S40 
2, 894, 183 
4. 425. 524 
3, 625, 830 
2,149,332 
2, 451, 419 

2, 656, 567 

3, 032, 013 

2, 993, 677 

3, 517, 792 
4,449,85s 

4, 339, 952 
4,081,945 
7,019, 492 
5, 115, 680 

5, 072, 334 
3, 924, 531 
5, 497, 592. 
7, 973, 039 
8, 600, 049 

20, 90S, 817 
28, 663, 769 
43,367, 952 



Exports 

of 
foreign. 



Pounds. 

776, 483 
288, 297 
334, 648 
377, 610 
433, 041 
224,497 
277,949 
935, 541 
503, 146 
. 234, 729 
1, 210, 576 
l t 843, 490 
3, 238, 930 
1, 353, 936 
1, 609, 260 
1, 270, 961 
716, 371 
_ 203,972 
187i 959 
243, 104 
447, 794 
332, 777 
3G0, 832 



Foreign ". 
retained 
for eoriv 
sumption. 



Pounds. 
420, 357 

2, 605, 886 

4, 090, 876 

3, 248, 220 
1,716,291 
2, 226,922 
2, B78, 018 

2, 096,472 
2,490, 531 

3, 313, 003 
3, 209,290 

2, 4D6, 402 
843,015 

5, 665, 556 
3,500, 420 

3, 795, 373 
3,208, 160 
5, 293, 620 
7,785,080: 
8, 357, 945 

20,-461, 023 
28, 530, 992 
43, 007, 120 



Total coTi- 
mmptioo, do- 
mestic and 
foreign. 



Per cent 
of domes- 
tic prod- 
uct ex- 
ported. 



Pounds. 
558, 180. 063 
- 453, 152,067 
637, 216,277 
585, 294, 269 
524,941,420 
008, 779, 730 
052,910,785 
G54. 848, 627 
778,528,071 
953. 049, 105 
1, 011, 103, 200 
S50, 7G0. 551 
lj 117, 838. 363 
" 900, 637; 448 
854," 812, 959 
1,-128, 003, 588 
991, 129, 273 
1,180, 345,185 
1, 062, 903, 210 
1,103,924, 275 
1,429,146,210 
1, 599, 887, 165 
1, 183, 550, 452 



8 



72 39 
67*44 
65 -47 
70 -03 
70 -09 

70- 75 ■ 
68 "97 

71- 23 

67 -74 
65 -73 

68 -47 
67 23 
67 20 
67 '56 
.68 -96 
61-68 
63 -71 
65 '83 
69-33 
68*15 
67-36 
65 -13 
65-99 



The figures in the following table for the years from 1870-71 to 
lS89-'90, inclusive, are found on page 138 of Latham and Alexander's 
Cotton Movement and Fluctuations for 1892. Those from 1890- ? 91 to 
1892-'93 ? inclusive, are found, as also are the: others, with two excep- 
tions*, on page 405 of the Commercial and Financial Chronicle of Sep- 
tember 9, 1893. The quantities are expressed inhales of 400 pounds. 
The figures for the United States, when reduced to pounds, differ more 
or less from those given in Table II, but the table as a whole may 
serve to give an approximate idea of that portion of the world's cotton 
crop which enters into the commercial supply of Europe and our own 
country, with the parts thereof contributed by the United States and 
by other countries, respectively: ^ 

¥ In the Commercial and Fin aiicial Caronicle the visible supply at the end of 
lS89- ; 90 is stated at .-1,120,000,- and the invisible at 314,000 bales. 
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Years. 



■1870-71 

1871- 7.2. 

1872- 73 

1873- 74 

1874- 75 

1875- 76 

1876- 77 

1877- 78 

1878- 79 

1879- '80 

1880- 'S1 
18Sl-'82 

1882- ' 83 

1883- 81 
3 884-85 
1885-'86 
1888-'87 

: 1887- '88 

1888- '89- 

1889- TK) 

1890- 91 

1891- '9-2 

1892- ' S3 



Yisible 
arid in- 
visible Le- 

.ginning-" 
of year. 



1, 725, 000 

2, 578, C00 
2.453,000 
2, 320, 000- 
2,525,000 
2,324,000 
2, 340, 000 
1,961,000 
1,510,000 
1, 267, 000 
1,548,00.0 
2,168,000 
1, 616, 090 
2,405,000 
1,939,000 
1, 679, 000 
1, 800, 000 
1,841,000 

1, 614, 000 
1,499,000 
1,434,000 

2, 206. 000 

3, 540, 000 



Crops. 



United 
Statea. 



4,733,000 
3,241, 000 
4, 283, 000 
4, 597. 000 
4, 216, 000 
5, 171, 000 
4, 933, 000 
5, 425, 000 
5,637,000 
t>, 556, 000 

7, 519. 000 
6, 073, 000 

8, 058, 000 
6, 485, 000 
6, 420, 000 
7, 480, 000 
7,450,000 
8, 000. 000 
8, 079, 000 
8, 525, 000 

10,170, 000 
10,-800,000 
8, 044, 000 



Supply of 

other 
countries. 



2, 025, 000 

3, 036, 000 
2, 083, 000 
2, 320, 000 
2, 309, 000 
2,018,000 
1,897,000 
1, 506, 000 
1, 398, 000 
1, 894, 000 

1, 837, 000 

2, 510, 000 
2, 350, 000 
2, 434, 000 
2, 007, 000 
2, 100, 000 
2, 478, 000 
2, 100, 000 
2, 350, GOO 
2, 580, 000 
2, 488, 000 
2, 390, 000 
2, 600, 000 



Total. 



6, 758, 000 
6, 277, 000 
6,366,000 
0,917,000 

6, 525, 000 
7, 189,000 
6,830,000 
6,931,000 

7, 035, 000 

8, 450, 000 

9, 356, 000 
8. 5S3, 000 

10,408,000 
8, 919, 000 

8, 427, 000 

9, 580, 000 
9, 928, 000 

10, 100, 000 
10,429,000 

11, 1.05, 000 

12, 058, 000 
13, 190, 000 
10, 644, 000 



Total act- 
ual con- 
sumption. * 



5, 820, 000 

6, 312, 000 
6, 425,000 
6, 632, COO 
6, 656, 000 
7,082,000 
7,140,000 

- 7, 272, 000 
7,223,000 
8, 081, 000 

8, 646, 000 

9, 035, 000 
-9,499,000 

9, 290,000 

8, 597, 000 

9, 371,000 
9, 757, 000 

10, 167, 000 

10, 524, 000 

11, 055, 000 
11,726,000 
11, 816, 000 
11, 470, 000 



Balance of year's supply. 



End of year. 



Visible. Invisible, 



1, 696, 000 
1, 785, 000 
1,591,000 
1, 682, 000 
1, 619, 000 
1, 732, 000 
1,318,000 
1, 214, 000 
1, 06S, 00O 
1, 499, 000 
1, 922, 000 
1, 362, 000 
3,704, 000 
1, 505, 000 



1, 230, 0G0 
1, 210, 000 

1, 248, 000 
965, 000 
902, 000 

1, 140, 000 
1,706, 000 

2, 933, 000 
2, 400, 000 



SS2, 000 
668/000 
729,000 
843,000 
705, 000 
614, 000 
643, 000 
326, 000 
199, 000 
49, 000 
246, 000 
254, 000 
701, 000 
434, COO 
449, 000 
590,000 
593, 000 
649, 000 
597 v 000 
294, 000 
560, 000 
607, 000 
263, 000 



Burnt, 
etc.. 



85,000 
90,000 
74,000 
80,000 
^ 70,000 
85, 000 
75, 000 
SO, 000 
85, 0.00 
88,000 
90,000 
100, 000 
120, 000 
95, 000 
90, 000 
88, 000 
130, 000 
160, 000 
120,000 
115, 000 
100, 000 
100,000 
50, 000 



* Consumption in Europe and the United States. 

t This column covers cotton exported to countries not Covered by figures of consumption, and: co£ 
ton burnt in Onited States, on sea, and in Europe. 



To illustrate the preceding, take the last season, 1892- 7 93 ? and the 
results would be as follow: ; 



SUPPLY, 



Visible and invisible stock beginniiig of year 

Total crop during year.... ...... ...... .... ...... .... 



Total supply (bales ox 400 pounds) . 



3,540,000 
10, 644, 000 

14,184,000 



DISTRIBUTION. 



Total consumption . . 

Burnt, etc., during tlie year . ... .... „ . . .... 



-Leaving visible stock ... ...... .... . . ............ 

Leaving invisible stock. ..... .... . . . . . . . ."". , 

Total visible and invisible stocks at end of year 2, ('03. 000 



11, 471, 000 

50,000 

2, 400, 000 
263, 000 



11, 521, 000 
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The following' table, which is obtained ^^Itoiii tlie same sources as Table 
v IT, shows how the con siijiiption of cotton exhibited in that table is 
distributed between Great Britain and the continent in Europe and 
between the North and South in the United States ; 



Taclti- -"V. — Consumption .of cotton in Europe and in the United States. 
[E^los of 40D pounds each.] ; 



Y 


Europe. 


United States. 




lil'lttllD . 


Continent, 


Total 


North. 


South. 


Total.. - 


1870-71 .......... 


2/865, 000 


1,906,000 


4, 711, 000 


1, 009, 000 


100, 000 


1, 109^000 


5,820,000 


1S7U-72 .......... 


^ 3,015, 000 


2, 057^ 000 


5, 072, ooa 


- 1,308,000 


132, 0O0 


1, 240, 900 


6, 312, 000- 


1872-73 ........ 


3, "08-1," 000 


2, 032, 000 


5, 116, 000 


1, 157. 000 


152, 000 


1, 309, 000 


6, 425, 000 


1873-74 .......... 


3] 128] 000 


2, 064,' 000 


5,' I92! 000 


1, 290/000 


141,000 


1, 440! 000 


6,632,000 


1874-75 


3,088,000 


2,240,000 


5,328,000 


1, 169, 000 


159, 000 


1,328,000 


- 6, 656, 000 


1875-70 .......... 


3, 176, 000 


2, 403, 000 


5, 579, 000 


1. 344, 000 


159,000 


1,503,000 


- 7, 082, 000 


1870 77 


3, 183. 000 


2, 378, 000 


5,561,000 


1,418,000 


161, 000 


1, 579. 000 


7, 140, 000 


1877- 7* .......... 


3, 038, 000 


2, 509, 000 


5, 547, 000 


1, 558, 000 


167, 000 


1,725,000 


7,272,000 


1878-79 .......... 


2, 843. 000 


2, 596. 000 


5, 439, 000 


1, 615, 000 


169,000 


1,784,000 


- 7,223,000 


1879-'80 .......... 


3, 350, 000 


2,750,000 


6,100,000 


1, 779. 000 


202, 000 


1, 981, 000 


8,081,000 


1880- SI .......... 


3,572,000 


2,956, 000 


6, 528, 000 


1, 881, 000 


234, 000 


2.118,000 


8, 646, 000 


1881-'S2 


3, 640, 000 


3, 198, 000 


6, 838, 000 


1, 931, 000 


266, 000 


2, 197,000 


9,035,000 


1882- 83 .......... 


3, 744, 000 


3, 380, 000 


7,124,000 


1,993,^)00 


382,000 


2, 375, 000 


9, 409, 000 


I88'3- l 84.... 


3, 666, 000 


3,380, 000 


7, 046, 000 


1, 865-, 000 


379, 000 


2,244,000 


9, 290, 000 


188 i-'85 


3, 433, 000 


3, 255, 000 


6, 688. 000 


1, 608, 000 


301, 000 


. 1, DCi9, 000 


8,597,000 


1SS5 --86 


3,028,000 


3,465,000 


7,093,000 


1,890, 000 


388. 000 


2,278,000 


9,371,000 


188G-'S7 


" 3, 604, 000 


3,640,000 


7, 334, 000 


1, 972, 000 


451, 000 


2, 423, 000 


. 9, 757, 000 




3, 841, 000 


3, 796, 000 


7,637,000 


2,030,000 


500,000 


- 2,530,000 


10, 167, 000 


1883^ 89 


. 3,770, 000 


4. 069, 000 


7,839,600 


2, 130, 000 


555, 000 


2, 685, 000 


10, 524, 000 


isss-'oo 


4, 034, 000 


4, 290, 000 


8, 324, 000 


2,102,000 


629,000 


2,731,000 


11, 055, 000 


1890- 91 .......... " 


4, 230, .000 


4, 538, 000 


8, 768, 000 


2, 262, 000 


696,000 


2, 958," 000 


11,726, 000 


1891^92^ .......... 


4,020,000 


4, 576, 000 


8,596,000 


2, 430, 000 


790,000 


3, 220, 000 


11,816, 000 


l&92-'93 


3; 706, 000 


4,576,000 


8,282,000 


2,340,000 


849,000 


3, ISO, 000- 


11,471,000 



* Figures for European consumption for 1891-92 and 1892-'93 are gi-ven a3 being subject to sligat 
correction. 



The consumption of cotton in India for each year since 1877- 7 T8, as 
stated in the two publications already named in connection with Tables 
IV and V, is given below, the figures for the last two years being from 
the Commercial and Financial Chronicle, while those for the other years 
; are alike in both publications : 

Table NT—Consumption of cotton in India, 



Year. 


Quantity, 
bales of 400 
pounds. 


Year. 


Quantity, 
bales of 400 1 
pounds. j 


Year. 


Quantity, 
bales of 400 
pounds. 


1878-79 ... ......... 


262,230 


1883- 


'84 ... 


520,700 


lSS8-'89 


870,880 


1879-'80 ...» ....... 


301.480 


-1884- 


'85 = = 


584, 800L- 


1889-'90 


933, 293 


1830-81 ........... 


371,400 


1885- 


%b .. . 


630,300 


1890- r 91 


1, 155, 328 


1881-82 


389,600 


1886- 


'87 .......... 


711,800 


1891-'92 .......... 


: 1,142,610 


1882-'83 ........... 


447, 400 


1887- 


'88 .......... 


771, 070 


1892-'93 .......... 


*1, 170,000 



* Estimated. 



THE WORLD'S WOOL SUPPLY 
STATISTICS Oj? PHODUCTIONj TRADE AND PRICES. 

The -first of the tables which follow relates to the production of wool 
throughout the world. t As far as official figures as to the wool product 
of different ^ countries could be obtained they have been used, but in a 
majority of cases it has been necessary t;o use unofficial estimates, or to 
make as close an estimate as practicable from the number of sheep and 
probable yield of wool per capita, or irom the official record of exports. 
In some of the great wool- producing countries the domestic consump- 
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tion is so insignificant, in comparison witli the total prodiict ? that the 
latter is -approximately indicated by tlie exportation. 

The grouping of countries is that adopted by Dr. F. X. von Eeu- 
mann-Spallart and Dr. Franz von Jiirasehek in the estimates of the 
world's wool prod act given in their valuable statistical compilation, 
the Ucbersichten der Weltwirtschaft, and in a number of cases the 
unofficial estimates used are the latest ones found in that publication. 
But in a majority of cases the figures here given are for a later date 
than those of Dr. von Juraschek, which are the latest in the IJebersich- 
^ien^;'■■ r JPl3Le. sources or bases of the different estimates are, however, 
specifically indicated in foot notes, as are also the authorities for the 
more precise statements; and a considerable amount of incidental 
information is given in the same connection. 

Table l.-^-Ajiproximate statement of the world's wool product according to the latest 

attainable data. 



Countries. 



In Europe: 

Russia - . . 

-. Great Britain and Ireland . 

Trance 

Spain . V. . ..... ... . . .... 

German Empire ............ 

Hungary 

Italy 

Austria. .... ...... . 

. Portugal ....... . 

Belgium. 

Sweden — 

Other European countries- . 



Total for Europe . 



Outside of Europe : 

Australia 

United States- ..... .. . 

Argentine Republic. . ... ..... 

Uruguay ^ . . 

Cape Colony. 

British India. .". ........... . . . 

Hiatal 

- Asiatic Turkey. ..... 

British North America. 

Other estra-European countries - 



Total extra-European countries - - 

SUMMARY. 

Total for.Europe 

Total extra-European countries 



Grand total . 



Year. 



1883 
1891 
1892 
1880 
1892 
188.4 
1891 
1891 
1882 
1890 
1890 



1890 
1892 
1882 
1892 
1892 
1892 
1892 
1892 
1892 
1891 



Quantity produced. 



Millions of 
kilograms. 



#118-62 



*30 '00 
*i9 : 57" 



9 5 -21 
*-50 
>1-S0 
*35 -2i 



o 7 -94 



q 40 -00 



Pounds. 



261, 500, G53 
51.47,474,233 
c 107, 222, 264 
66,138,000 
d 55,000, 000 
43,144,022 
e 21)214, 537 
/9, 044, 488 
11, 485, 966 
1,102,300 
3; 968, 280 
77,690,104 



805, 093,851 



h 505, 
v293, 
j340, 
k 61, 
2 70, 
m24, 
n 20, 
17, 
P 10, 



712, 887 
000, 000 
908, 393 
666, 699 
335,193 
717, 907 
887, 883 
504, 524 
000, 000 
184,000 



1, 432, 917, 496 



805, 093, 851 
1,432,917,496 



2,233,011,347 



Kotes on Table 1. 
* ."Estimates of Dr. Franz von Juraschek in TJebersieh ten der \Yeltwirtschaft. 

'(a) These are the figures given by Dr.. Eranz von Juraschek. on p, 408 of Ucbersichten der Welt- 
wirtschaft for 1885-1889, His estimate is based on an assumed average yield of 6 Russian pounds 
of wool per bead of sheep, the number of these animals in 1888 having been 48,220,119, without 
.including those in Asiatic Russia, 

(b) Estimate of the Bradford Observer reproduced in the Wool Book for 1892, p. 64. 

(c) According to the Bulletin of the Ministry of Agriculture for November, 1893 (twelth year R"o. 
6), the quantity of wool produced was 486,357 quintals, of which the figures in the table are the equiv- 
alent. The mmiber of animals shorn is stated in the same place at 16,591,647, on which the average 
yield of wool is 2-93 kilograms, or 6-46 pounds per capita. It is probable, however, that the total 
wool clip, as stated in the table, includes a considerable quantity of pulled and butchers' wool, in 
which case the average weight per fleece will be less. 

(cl) The number of sheep on December 1, 1892, according to the official figures was 13,589,612, oul 
which number the round number estimate of 55,000,000 pounds is a small fraction more than 4 pounds 
.per capita. Tko estimate of Dr. von Juraschek for 1883 was 25,590,000 kilograms or 56,415,714 pounds, 
which .was less than 3 pounds per capita on the. sheep then in the Empire- whereas Mulhall, 
estimating for 1887, put the total product of the Empire est" 105, 000, 000 pounds. The number of sheep, 
has diminished by more than 5,600,000 within the last ten years. 

(e) Tko omeial figures for 1891, as found on page 389 of the Annuario Statistico Italiano for 1892, 
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...r : '.-.; ; UNITED STATES, 

In Table 2 tiie wool product of -the United States is presented by 
States and Territories j as sbown in the several censuses from the 
Seventh to the Eleventh ? inclusive. The figures therein given are, tow- 
ever, far from including the total quantity of wool produced. This will 
be seen by footnotes a and & in the case of the censuses of 1880 and 

makcdhe quimtity of wool produced in that year 9,022,851 kilograms, or, as stated in the table, 21,214-, 537 
pounds, and the value 18,300,975 lire, or $3,533,240..- 

{/) According to theaniin; 1 census of December 31, 1800, There were in Austria at that time 3,186,737 
sheep, against ' , 51 j, 340 in 3 880. The yield of wool in 1881 was officially reported in part 2 of the Sta- 
listioche's -Jahrbuch des K. X, Aekerbaa-Ministerimna for 1881 at 49,452. metric centners {or quintals), 
and, assuming the yield in 1891 to have been proportionally the same, the quantity of wool obtained 
from the reduced "number of. sheep' would bo 41,025-53 metric centners, or, as estimated in the table, 
"9, 044", 483 -pounds."- This seems a low estimate, being at the average rate of less than 1*29 kilograms, or 
about 2-8 pounds,- of wool per head of sheep. 

-(g) This is on the basis of 2,977,454 sheep, the number in ihe Kingdom in 1882, and of 1$ kilograms 
of wool per capita* The. number, of sheep is found in the Statesman's Year Book for 1889, and the 
yield of wool per capita is that assumed by Bi\F.-X.Ton;jS , 'emnann-Spallart and'his successor, "Dr. 
von Jnrascnckyin IJebersicliteii der Weltw'irtschaf fc' for 1 S85-1S83. - -The estimate appears to-be rather . 
high,"but is retained Tor want "of a definite basis for a differeut one. 

(h) The not export of tho Australasian -colonies for 1890 was 493, 1-05,550 pounds, or 12.007,331 -pounds 
less than the total product as stated in the' table.. The figures thero given are from p. 304 of the Vic- 
torian Year Book for 1892, a work prepared by Henry lieylin Ifayter, government statist of- .tho 
colony of Victoria. The net export was 520,481,803 pounds iu 1889, and 042,037,733 in 1891 ; and if we 
suppose the net export in these years to have fallen short of the total production by about the same 
amount-as in 1890, we shall have as the total production about 533,000,000 pounds iu 1880 and 055,000,000 
pounds in 1891. The woolen mills of Victoria and New Zealand, according to the latest official hand- 
books for these" -colonies, used in 1891 and 1892 the quantities named below-:. . .. 



Country. "-.-;"/ 


1891. 


1392. 




Pounds. 
1/780, S59 
2,918, 073 

4,008,932 


Pounds. 
2,474 441 

3, 388, 954 

5, 803, 395 









The figures for ISTew Zealand are. given as representing the quantities purchased. ETo statistics are 
at hand as to tho quantities consumed in the other Australasian colonies, 
(i) Olfieial figures. 

(j) This is the quantity of wool exported. The exports for 1891 amounted to 305,570,430 pounds. 
The quantity manufactured in the republic must be insignificant, and the figures on production,; 
were any available, could not greatly exceed the figures on "exportation. The figures on exportation 
. hero given are -from the .official report on commerce and navigation for 1892, kilograms, however, being 
reduced to their equivalent in pounds/ 

(.t) This is the quantity exported as wool of domestic origin during the year, No imports of 
- uninanu factored wool are recorded for 1882. in the * Anuuario Estadistico del a Hepublica-Orien tal • del . 
Uruguay," from which document the quantity exported (stated in kilograms) is obtained. The num- 
ber of sheep in Uruguay in 1892 -is- officially stated at 11,012,709, on which number the exports for the 
year would be an average of about 5 7 pounds per capita. -Some estimates.. hovr.ever/_place. the number, 
of sheep considerably -higher than that expressed by the official figures, on the ground that thousands of 
stock-raisers, fail 'to make returns of the animals owned by them. 

(0 Net exp 0r ts as stated in tho '-Statistical Abstract of the Colonial and other possessions of the 
United-Kingdom, p. 41, thirtieth number. The net export for 1890 is stated in the same place at 
65,655,917 pounds and that for 1891 at 75,520,701 pounds. 

(m) This is the net export during. .tho Indian fiscal year extending from April 1, 1892, to' March 31, 
.1893, inclusive./ It is, of course., much less than the total product, but the latter is difficult to estimate 
' with any' approach to exactness. The number of sheep and goats in British India, exclusive of Ben- 
gal and" the Central provinces, in 180i-'O2, is stated in No. 27 of the Statistical Abstract- for British 
India (p. 15.7)- at 28,975,150, to which Bengal and the Central proviuces would probably add a few mil 
lions more. The; numbers .of sheep and goats, respectively, are, however, not separately stated. Dr. 
von Juraschek, in his Uebersichten der - Weltwirthschaft, while giving in his table" the quantity 
exported, gives in a footnote an estimate of the total wool product, based on the number of -sheep and 
goats together, placing it at from 30,000,000 to 40, OIXKOCO kilograms. The lower of these estimates, 
which is probably above,- rather than below, the mark, is equivalent to 6G, 138,000 pounds. 

This is tho net export of sheep's wool, as stated in. the Statistical Abstract of -tho Colonial and 
other possessions of the United Kingdom, .thirtieth, number. The number of sheep in the colony in 
18911s stated in the same document at 959,240, on which the net export of wool in 1892 would amount 
to an average of over 21 1 pounds per' capita. It is evident from, this that the wool shipped from the 
ports of Natal must have included a large quantity prouricecVoh. adjoining territory, 
" {») The exports from Turkey, including Turkey in Europe, to the United Kingdom alone amounted 
in 1890 to 17,458,057 pounds of. sheep or lambs' wool, and 4,120,222 pounds of goat's wool or hair ; in 1891 
it amounted to 17,805,113 of the former and 0,490,115 of the latter/ in 1892 it amounted to 22,774,764 of 
the former and 7,774,541 of the latter. _-. " _ ; 

(p) The number of sheep in Canada in 1891 is stated in the Statistical Yearbook of Canada for 1892 
at 2,53 3,977, on which the round-number -estimate of 10,000^)00 pounds of wool is a fraction less than 
4 pounds per capita. The exports of home-grown wool from the Dominion during tho fiscal year end- 
ing June 30,1892, amounted to 916,390 pounds. -.- "- 7 -. .- : 

{q) This is an estimate of the English firm of Jacorns, Son & Co. It includes the wools of Peru, 
Chili, Brazil, Egypt, Tunis, Algiers, and other countries. 



DIVISION OF STATISTICS. 



551 



1890, and the figures for- the -preceding censuses are, no doubt, similarly 
incomplete from like causes* - 



Table 2.- 



-Wool product ly States and Territories, as shown hy each census from the 
Seventh to the Eleventh, inclusive. 



States and Territories. . 



Alabama . . . 

_"■ Arizona ................... 

Arkansas ........ ...... ...... 

California - ... .-. . 

Colorado ............... ....... 

- Connecticut ....... . . . 

Dakota : 2\ ortli ............... 

South.. - 

Delaware ... 

Dis-tri ct of Columbia ......... 

..Florida;. . .......... ... . ... . . . 

Georgia . . ........ . .". . . ... . . .... 

Idaho 

Illinois."-...-..: 

Indiana ........ ......... 

Iowa 

Kansas... .... ................ 

1 Kentucky ......... ., . ........ 

Louisiana . ... ................. 

Maine... ., 

Maryland 

Massachusetts ...... . 

Michigan ......... . ... . . . . . 

Minnesota . .". 

M;issis.sjpi>i-. . . . ... . . ... . ... . 

. Missouri..... . .... ... 

Montana 

ISTebraska 

IS T e vail a . . . 

Xcw Hampshire . ... ......... 

ISTe w Jersey .................. 

Xew Mexico . . . . . 

" Now York . .................. 

North Carolina. 

Ohio 

Oklahoma. 

Oregon ,-. .... . 

Pennsylvania . .......... .. 

Bhode Island . ... ........ ... . . 

South Carolina - . . . - . . . ....... 

/Tennessee. . .-. . . . . . ........ 

Texas .......... .......... 

Utah 

Vermont ................ 

Virginia 

Washin gton ... ............ 

West Virginia 

AViscon sin . .... .......... 

. Wyoming 



1850. 



Pounds. 
057,118 



182, 585 
5,520 



497, 454 



I860. 



Pounds. 
775, 117 



410 382 
2, 683, ICO 



1870. 



1880. a 



The Uni ted States. 



57,763 
525 
23,247 
990, 019 

2, 150. 11.'? 
2, 01 0, 287 
373,898 



2, 297/433 
109, 897 

1, 30!, 034 
477, 438 
585, 138 

2, 043, 283 

85 

559, 619 
1,627,104 



1, 103, 476 
375,396 
32, 901 
10,071,301 
■ 970, 733 
10, 196, 371 



2.1, 680 
4, 481,570 
12:), 092 
487, 233 

1, 364, 378 
131,917 

■: ■■ 9, 222 
3 r 400, 717 

2, 860, 765 



253,903 



52,-510,959 



"-- 50, 201 
100 
- 59, 171 
948, 227 

"i' 989. 567 
2,552,318 
660,858 
24,746 
2, 329, 105 
290,847 
1,495,060 

4m, 5ii 

377, 267 
3, 900, 888 
20.388. 

605, 959 
2, 069, 778 

~ ""3,362 
330 
1, 160, 222 
349,250 
492,645 
9, 454, 474 
883, 473 
10, G0S, 927 



210,012 
4,752, 522 
00, 099 
427, 102 
- 1, 405, 236 
1, 493, 738 
- 74, 765 
3, 118, 950 
2, 510,019 
19,819 



1,011,933 



60, 264, 913 



Pounds, 
381, 253 
679 
214.784 
11, 39i; 743 
■ _ 204,925 
254, 129 

■ 8, 810 

53,316 



37. 502 
846,947 

5, 730, 249 
5, 029, 023 
2, 967, 048 
335, 005 

2, 231,450 
140, 428 

1, 774, 168 
405.213 
300. 059 

S, 720, 145 
401,185 
288, 285 

3, 649, 390 

100 
74, 655 
■ 27, 029 
1,129,442 
336,609 
684, 930 
10, 599, 225 
799, 667 
20, 539, 643 



"1,080, 038 
6,561,722 
77,328 

150, 314 
1, 389, 762 
1, 251, 328 

109,018 
3, 102, 137 

877,110 

162,713 
1, 593,541 
4,090,670 
30.000 



clOO, 102.387 



Pounds. 
762, 207 
313, 698 
557, 368 

16, 798, 036 
3, 197, 391 
-230, 133 

157,025 

97.316 



162, 810 

1, 289. 560 
127, 149 

6, 093, 066 
6, 187, 498 

2, 971, 975 
2,855.832 
4, 592; 576 

406, 678 
2, 776, 407 

850, 084 

299, 039 
11, 858, 497 
1, 352, 124 

734, 643 
7, 313, 924 

995,484 
1, 282, 656 

655, 012 
1, 060, 589 

441, 110 
4, 019, 1S8 
8, 827, 195 

917,756 
25, 003, 756 



5,718,524 
8, 470, 273 
05, 680 
272, 758 
1,918,295 

6, 928, 019 
973,246 

2, 551,113. 
1,836,673 

1, 339, 123 

2, 681, 444 

7, 010,491 
091, 050 



155, 681,751 



1890.O 



Pounds. 
768,589 
: 551,365 
512, 396 
16, 358, 547 
3, 334, 234 
126,508 
510, 417 - 
1, 078,009 
47, 281 



221, 954 
841, 141 
2, 119. 242 
- 4,490,773 
.- 4, 863, 404 
2, 649, 652 
2, 253, 240 
2, 777,533 
440,086 
1, 864,009 
543,225 
.241,314- 
12,378,318 
1, 945, 249 
1,038,186 
4,040,084 
9, 335,551 
791, 534 
- 1, 450, 868 
■ 717,149 
180, 844 
4, 074, 503 
6,715,686 
: 733, 765 
20, 987, 574 
. 59, 114 
; _9, 982, 910 
6,441,104 
41, 021 
157,707 
1, 397, 666 
14,917,068 
4, 060, 250 
2, 118,883 

1, 449, 219 
1,556,792 

2, 560, 859 
4,981,083 - 
4,146,773 



165,449,239 



Kotes ox Table 2. 

(a) In ot including the following items, the result of special investigation : Texas and California, fall 
clip of sheep reported on farms, 13,000,000 pounds; wool of other (ranch) sheep, 34,030,000 pounds; 
pulled, wool andlieecejOf slaughtered sheep, 33,000,000 pounds ; making art aggregate of 240,681,751 
pounds. 

("6) Including wool shorn in the fall of 1889 and the spring of 1890, hut not pulled wool or wool on 
ranges, which last is reported asToilows: 



Pounds. 

Arizona ............ 1 , 630, 172 

California . ... ....... 7, 734, 407 

Colorado.........:....... ... 1, 210, 098 

Montana ..... 2, 841, 918 

2S"ew Mexico. . . . ..... ..... . ..... 3, 906, 495 



Pounds. 

South Dakota 380 

Texas..... 3,480,114 

Utah 5,025.203 



Total 25, 828, 845 



If the item of wool /on ranges he added to tire 165,-449,239 jwtnds given above we shall have as a 
grand total 191,278,084 pounds. The difference between these figures and those of the Department of 
Agriculture for the same year is in large part covered by pulled wool and the fleece of slaughtered 
sheep. 1 

(o) The difference between these figures and those of the Department of Agriculture for 1870 is obvi- 
ously explicable in much the same manner as the differences for 1880 and 1890 noticed in notes a and &, 
though no detailed estimates are at hand as to the quantities of -svool covered by the items which are 
omitted from the census figures. Exact agreement is, of course, not to be expected where the results 
are arrived at by different methods. 
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The number, average price, and value of -sheep in the United States 
for. '-".each year -from 1871 to 1892, inclusive, -will be found onpage 462 of 
the Report of the Secretary of Agriculture for 1892, The figures for 
January, 1893 and 1S04, are given below : 





Number; 




January, 1893 . . . , - ... - - - - - - - - - - - - - — - 

January, ISO 1 . . . . - 


47. 273, 553 
45, 048, 017 


i 

$2.60 ! $125,900, 2C4 
1,08 ! 89,180,110 

! 



Thi s sho ws a "considerable, reduction, in number and a still greater one 
in value j but the number is slightly larger than in January, 1S92, and 
larger by 616 , 881 than in January, 1891. The average price was lower 
by 8 cents per head in 188G and only 2 cents per head higher in 1887 than 
in January last. Statistics for the States and Territories in detail will 
be found in another article contained in a preceding part of this report. 

The next table shows our total supply of wool for home consumption, 
from both domestic and foreign sources, for the census years 1840,1850, 
and 1S00, and for each year from 1863 to 1893, inclusive. The figures 
on our own production from 1863 are those which have been furnished 
by the -Statistician of the Department of Agriculture for use in the Sta- 
tistical Abstract of the United -.'States-, published from. year to year by 
the Bureau of "Statistics of the Treasury Department, while the figures 
on imports and exports are those of that Bureau itself. 

Tabids .—Quantities of wool produced, imported, exported, and retained for consiin^- 
Hon in the United States from IS 40 to 1892, inclusive. 



Year 
. cud lug 
June-. 
B0 — 



Production, 



1S40* . 

3850... 

1860... 

1863... 

1864... 

1865v. . 

1866... 

1867... 

1808.. . . 

1869... 

1870.... 

1871... 
. 1S72... 

1873- 

1874,.. 

1375... 

1876... 

1877... 

1878... 

1879... 
.1880... 

1881... 

1882... 

1883... 
.1384... 

18S5... 

1883... 
"1887... 

18S8... 

1889... 

1890... 
■1831... 

1892... 

1893... 



Founds. - 
35,802,114 
52,-516, 959 
00,264,913 
106, 000, 000 
123, 000, 000 
142, 000, 000 
155, 000, 000 
169,000,000 
168, 000, 000 
180, 000, 000 
162,003,000 
flOO, 000, 000 
150,000,000 
158, 000,009 
170, 000, 000 
.181,000,000 
102, 000, 000 
200, 000, 000 
2. IS, 250, 000 
211, 000, 000 
232, 500, 000 
240, 000, 000 
272, 000, 030 
290, 000, 000 
300, 001), 000 
308, 000, 000 
302, 000, 000 
285, 000, 000 
269, 000, 000 
265, 000, 000 
276, 000, 000 
285, 000, 000 
/!94, 000, 000 
303,151, 055 



Exports 
of do- 
mestic. 



Domestic 
retained for 
consump- 
tion. 



Founds, 

"''65, 898 
1, 055. 92S 
355, 722 
155, 482 
466,182 
973, V 
307,418 
558, 435 
444, 387 
. 152, 892 
. .25,195 
.. 140, 515 
75, 329 
319, 600 
178, 034 
104,768 
79, 599 
347, 854 
60,784 
191,551 
71, 455 
116,179 
64,474 
10,393 
88, 006 
.140, 423 
257, 940 
22,164 
: 141, 576 
231, 042 
291,922 
202, 456 
91,858 



Founds. 
35, 802, 114 
52,481,061 
59, 208, 935 
105, 644, ! 
122,814,518 
141,533,818 
154, 020, 925 
159,692, 582 
167, 441, 565 

179, 555, 613 
161, 847, 108 
159, 974, 805 
149, 859, 485 
157, 924, 871 
169, 680, 400 

180, 821, 966 
191,895,232 
199, 920,401 
207, 902,146 
210, 939, 216 
232, 308,449 
239, 928, 545 

: 271, 883, 821 
289, 935, 526 
299, 989, 607 
307,911, 994 
301, 853, 57 
284, 742, 000 
268, 977, 836 
264, 858, 42- 
275, 768, 95; 
284, 708, 078 
293, 797, 544 
303, 059, 1£T J 



Imports. 



Founds. 
9, 898, 740 
13.695,294 
26, 282. 955 
75,121, 728 
91,250,114 
44, 420, 375 
71, 287, 988 
33, 158, 382 
25, 467, 336 
39,275,920 
49, 230, 190 
OS, 058, 028 
126,507,409 
85, 496, 049 
42, 939, 541 

54, 991, 760 
44, 642, 836 
42,171,192 
48, 449, 079 
39, 005,155 

123,131,747 

55, 904, 236 
07,801.744 
70,575, 4^~ 
73, 359, 651 
70, 596, 170 

129, 084.958 
114, 038, 030 
113,558,753 
126, 487, 729 
105,431,285 
129, 308, 643 
148, 670, 052 
172, 433, 838 



Exports 
of 

foreign. 



Foreign 
retained for 
consum p- 
tion. 



Founds, 
85, 528 

'""157*004 
708, 850 
223, 475 
679,281 
852, 045 
619,614 

2, 801, 852 
342, 417 

1, 710, 053 
1,305, 311 

2, 343, 937 
7,040,386 

0. 816. 157 

3, 507, 627 

1, 518, 426 
3, 088, 957 
5, 952, 221 
4; 104, 616 

3, 618, 520 

5, 507, 534 
3,831, 8_ 

4, 010, 043 
-2, 304, 701 
3,115, 339 
6,534, 426 

6, 728, 292 
4, 359, 731 
3, 263, 094 
3, 288, 467 

2, 638, 12 

3, 007,503 
-4, 218, or " 



Founds. 
9, 813, 212 
18, 095, 294 
20, 125, 891 
74,412,878 
91,026,639 
43,741,094 
70, 435, 943 

37, 538, 70; 
22; 665, 484 

38, 933, 500 
47, 520, 146 
66, 752, 717 

124,163,472 
78. 455. 663 
36, 123, 384 
51, 334, 133 
43.124,420 

39, 082, 235 
42, 400, 858 
34, 000, 539 

124, 483, 227 
50, 456, 70! 
64, 029, 908 
66, 565, 435 
76, 045, 950 
67,480, 831 

122, 550, 532 
107, 309, 7"" 
109, 199, 022 

123, 224, 635 
102, 142, 818 
126, 665, 52! 
145,663,089 
168, 215, 201 



Total con- 


Per cent . 


sumption, 


of con- 


domestic 


sumption 


and foreign. 


foreign. 


Founds. 




45, 615, 326 


21-5 


71 170,355 


26-3 


85.334,876 


30 -6 


180, 057, 156 


41-3 


. 213,871,157 


42 6 


185,274,912 


23-0 


224, 462, 868 


31'0 


197, 231, 350 


19-0 


190, 107, 049 


11-9 


218,489, 122 


17 l 8 


209, 367, 254 


: 22-7 


226, 727, 522 


29 -4 


274, 022, 957 


45 -3 


236, 380, 534 


33 *2 


205, 803, 784 


17-5 


232,156,099 


. 22'1 


235.019, 642 


18-3 


239. 002, 03 G 


16-3 


250, 390, 004 


16'9 


245, 839, 755 


14 '2 


356, 791, 676 


34-9 


290, 385, 247 


17 -3 


335, 913, 720 


19-0 


356,500,961 


18 -7 


376, 035. 557 


20 -G 


375,392,825 


18-0 


424, 404, 109 


28 9 


. 392,051,708 


27 *4 


378, 176,858 


28 '9 


388- 08-3 059 


■31-8 


377, 911, 776 


27 '0 


411,373,603 


30-8 


439, 460, 633 


33 '1 


471,274,308 


35*7 



* Tear endin 0 * September 30. - - - : 

t In the Report of tlie Statistician for 1892 the ouantitv of wool grown in 1871 ia stated at 153,000,000 
and that of wool grown in 1892 at 293,000,000 pounds. {See p. 462 of the Report of the Secretary of 
Agriculture for 1892.) \ - \ . _ 
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If wc compare the average wool product of the last five years with 
that of the first five years of the thuty-year period, 1864-1893, we find 
the increase in production to be a fraction over 90 per cent. A com- 
parison of our total consumption for the same two quinquennial periods 
shows that it was somewhat more than twice as great during the last 
as it was during the first five years of the thirty-year period in ques- 
tion. 

In Bulletin 109, issued by the Superintemlent of the Eleventh Cen- 
sus, the quantity of domestic wool consumed in the woolen industry of 
the United States in the census year is stated at 258,757,101 pounds, 
and the quantity of foreign wool at 114,110,012 pounds. On this basis 
the domestic wool would form 09*4 and the foreign 30-0 of our total con- 
sumption. But these fi as is pointed out in the bulletin referred 
to, do not cover the whole ground, and a careful examination of the fig- 
ures to be added, as estimated in the same bulletin, indicates that a 
complete statement would somewhat increase the proportion ef foreign 
wool used. It would probably be very near the truth if the domestic 
wool should be estimated at two thirds and the foreign wool at one- 
third of the total quantity used in our woolen manufactures during the 
year covered by the census figures. 

The latter are presented as subject to correction in a final report to 
be issued from the Census Office; but, taken as they stand, they lead 
us to substantially the same result which is indicated by thefiguresoii 
our total consumption for the fiscal -year ending June 30, 1890,- as pre- 
sented above in Table 3, although the latter were, of course, obtained 
from different sources and by different methods. 

UNITED KINGDOM. 

Table 4, below, shows for the twenty years, 1873-1892, divided into 
four periods of five years each, the quantities of wool of sheep, lambs, 
alpacas^ and the llama tribe imported into the United Kingdom from 
various sources, with the quantities reexported, the estimated domes- 
tie product, the exports of wool of domestic origin, and the quantities 
remaining for home consumption: 

Table ^^ImpbrUj^porisyproditctiQritMnd.consumpiion of wool for the four qulnquen- 
trial periods, 1873-1877, 1878-1882, 1883-1387, and 1888-1892, and also the number of 
sheep in ill e kin gdom throng li each period. 

PERIOD I. 



Sources of supply. 


1873. 


1874. 


1875. 


1876. 


1877. 


Average 

per 
annum. 


Holland and Belgium - . . . 
Turkey, European and 
Asiatio . ... . ...... . . . . . . . 

Egypt........,-..--...-. 

British Possessions m 

Bri ti sh P os ses sions in the 
Australasia . ... ....... 


Pounds. 

11, 168,563 
8,294,628 
1,557,165 
2, 240, 858 

8,234,491 
4, 588, 823 

42, 057, 187 
19,362.908 

186 v 664, 946 


Pounds. 
11,930,451 
7, 163, 695 
2,291,470 
5, 036, 272 

4,802,486 
1, 900, 072 

42,232,672 
19, 127, 534 

225, 383, 631 


Pounds. 

15, 084, 644 
7, 320, 760 
1, 548, 206 
3 S 915, 254 

5, 56 J, 094 
2, 247, 769 

44, 112, 213 
22,819,289 

238, 631, 716 


Pomids. 

12, 948, 451 
8, 371. 549 
1, 075, 527 
6, 060, 206 

6, 959,116 
3, 569, 808 

42, 158, 317 
24,453,817 

263, 869, 157 


Pounds. 
12. 920, 038 
. 9; 517, 450 
2, 355, 810 
4,305,246 

7,213,624 
4,438,143 

41, 607, 778 
21, 568, 074 

281, 247, 190 


Pounds. 
12,810,429 
8,133,016 
1, 885, 636 
4, 311, 567 

6,554,768 
3,348,823 

42, 433, 633 
21, 465, 924 

239, 159, 328 



Per 
cent of 
total. 



3-5 
2*2 
■5 
1-2 

1-8 



11-6 
5 9 



65-4 



* This heing substantially the same as the year covered hy the census figures. 
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Table 4.— Imp oris, exports, production, and consumption of wool for the four quinqum- 
nial periods, 1873-1877, 1878-1382, 1883-1887, and 1888-189%, etc,— Continue*!. 



Sources of supply. 



South America- 

All other countries .... .r. 

Total ......... 

Eeexported ... 

: Net imports ........ 

Domestic product*. 

Net imports plus 
domestic product. 
Exports of home-grown 
wool , . ... ... ...... 



1873. 



Pounds. 

21,099,262 
12, 768, 418 



1874. 



Pounds. 

14. 878, 018 
9,723,690 



1875, 



Poun ds. 



1876. 



Pounds, 



11, 954, 3271 11, 543, 559 
11, 807, 300j 8, 440, 222 



. 318, 030, 77 
123, 2 



1S77. 



Pounds, 
15, 352, 301 
9, 425, 541 



Average 
per 



Pounds, 
14,965,673 
10, 446, 243 



30, 770314, 470, 897365, 065, 578 390, 055, 759'tOO, 949, 198 365, 515, 642 
46, 172 144, 294, 663:172, 075, 439173, 020, 372187, 418, 627,160, 011, 054 



194, 790 €07 200, 176, 234:192, 990, 139*217, 035, 387 222, 530, 57l'205, 504, 588 
105,. 3.50, 472 16" 042 7.9 6.1, 782, 5 155, 835, 320 152, 172, 010100, 436, 543 



I • ! ! ! 

300, 141, 079 367, 213, 613 354. 772, 075 372, 810, 707 374, 702, 5S1 365, 941, 131 
i 

7, 034, 735*10, 077,619 10,535,523 9,817,249 9, 548, 999 9, 403, 025 



Quantity left for 
home consumption. 

Number of sheep in the 
United Kingdom 



Per 
cent of 
total, 



353, 106, 344 357, 140, 991344, 236, 152,363, 053, 458 



34, 837, 591 



03,491,948 



32, 262, 579 



365, 153, 582 350, 538; 100 



32; 220, CC7 33, 3-58, 919 



k Estimates of the Bradford Observer aa reproduced in theAYool Book for 1832= 



4 1 
2-9 



100 
43 N 



PEBIOD II, 



Sources of supply. 



- JhTssia - 

" G ermany. — 

.France 

Holl and and Belgium 
■Turkey, European and 

Asiatic. . . . . - . - - - - - - ■ - - ■ 

Egypt ..... ...... 

British Possessions in 

South Africa 

British Possessions in the 

East Indies ......... ... 

Australasia ...... . -■ — - - 

South America - . ... . . ... . - 

Ail other countries/ 



Total.. 
Reexported . 



Net imports. ....... 

Domes tic product . . . . 

Net imports, plus 
domestic product. 
Experts of home-grown 
wool - - ...... 



1878, 



Pounds 
8, 626, 750 
4,560,485 
2, 054, 159 
4, 970, 063 

11,245,867 
2, 589, 859 

40, 955, 948 



1879, 



Pounds, 
15, 924, 829 

4, 323, 054 

5, 586, 605 

6, 345, 501 

6,436,514 
2, 725, 5 



1880, 



Pounds 
20, 082, 340 
7,173,-932 
9,057,016 
7, 838, 971 

12, 431, 611 
2, 817, 342 



27,039,725 22,202,554 
276, 172, 193 287, 831, 804 
' 11,259,7541 12,867.657 
9,974,632 : 6,939,691 



45, 926, 291, 51,385,839 
29,190, 049 



1881. 



Pounds 
15,794,697 
2, 263, 651 
3,011,134 
5, 133, 227 

6,718,782 
1,986,796 

49,530,875 

22, 215, 223 



300,620 654 320,065,855 
' 10,282,206] 5,873,192 
12, 623, COS 7, 948, 303 



18S2, 



Average 
per annum , 



Pounds, 
17, 537, 760 
2, 727, 703 
4, 830,383 
5,919,72' 

9, 399, 575 
3,486, 819 

53, 876, 005 

26, 923, 70 
345, 783,786 
10, 872, 521 
9, 627, 014 



Pounds. 

15,593,275 
4,209,765 
4,' 907, 859 
6, 041, 498 

9,246,470 
2,321,232 

48, 335, 004 

25. 514,251 
308, 016,058 
10, 231, 066 
9, 422, 529 



399, 449, 435 417, 110, 099403, 508, 903150,141, 7351488, 985, 057 
199, 286, 544 243, 386, 003.237, 408, 589 205, 5S3, 927 2G3, 965, 744 



351, 863, 627 
6,618, 200 



Quantity left for 
1 home consumption 

iKiirhber of sheep in the 
United Ilingdom ...... . 



>00, 162. 891 ! 173, 724, 0911226,100, 374:184, 557, 808.225, 019, 313 
151,-700.; 736153, 233, 696:148, 729, OOljlSS, 574,672 129, 006, 659 



Per 
cent of 
total, 



320, 957,7371374, 829,435^323, 132, 480,354, 025, 972 
15, 703, 900; 17, 197, 300 j 14, 068, 900! 13, 846, 400 



345,245,427 



32, 571, 018 



311, 253, 887357, 632,135;309, 063, 580 340, 179, 572 332, 674, 920 



32,237,958 30,239,620 27, 890, 273 



27, 448, 220 



8-5 
•9 
11 
1-4 

21 
•5 

10*9 

5-8 
69 *4 
2 3 
2 1 



443, 839, 058i 100 
241,926, 103 54'5 



201,912,895; 45-5 

144, 248, eos; 



346, 181,800.. 

- -- V|. 

13, 480, 040.- 



30,073, 618!.. 
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Taslk L— Imports, exports, production, and consumption of wool for th e four quinquen- 
nial periods, 1873-1877, 1878-188$, 1883-1887, and 1888-1892, etc.— Continued, 



period m. 



Sources of supply, 



Russia ......... ...... .... 

Germany 

Prance ....... .... ........ 

Holland and Belgium 
Turkey, European and 

Asiatic. .......... ....... 

Egypt..................... 

British Possessions in 

South Africa ... ......... 

British possessions in the 

.East Indies ......... 

Auslra] a si a ........ . . 

South America. .... . . . 

All other countries. . . . . ... . 

Total................ 

Reexported . 

Net imports. ....... 

Domestic product. . . . .-. . . . 

Net imports plus 
domestic product... 
Exports of. home-grown 
wool 

Quantity left- for 
home consumption . 

Kumber of sheep in the 
United Kingdom.. 



1883. 



Pounds. 
28, 148, 121 

4, 335, 438 
5,337,996 

5, 716,132 

8, 683, 970 
2, 638, 842 

48, 870, 981 

24, 822, 130 

351. 685, G06 
7,064,219 
8, 577, 346 



1884, 



Pounds. 

22,999,907 
1, 690, 
5, 585, 672 
4, 664 701 

10, 377, 542 
2,087,369 

51, 334, 652 



24, 799, 268 

381,40; 



1885. 



Pounds, 

29. 649, 886 

1, 886, 954 
7,621,322: 
5,268, 013' 

11, 112,489 

2, 375, 014 

47, 013, 467 



, 697, 174 
i 356, 055, 791 



Pounds. 
29/721, 582 

3, 287, 788 
11,464, 460 

6, 1S6, 977 

17,965,124 
3,833,228 



1887, 



per 
annum. 



Pounds. Pounds. 

27, 754, 188! 27, 654, 649 
3, 766, 5501 2, 993, 412 
10,234,513 8,048,793 
778,891 5,521,943 



20, 130, 920 
5, 174,-973 



13, 655, 209 
3,235, 005 



15,382/870 12,868,622 
1..220, ,620 6,138,758 



61, 257, 406 65, 312, 4D7 54, 757, 

34, 596, 693 33, 783, 574! 23, 739, 7_ 
'401, 425. 430 383, 506, 395 374, 815, 378 
16,976,066, 13,288,8011 13,112,11 
9, 741,211 9,193,359' 7, 974, 2fi 



495, 946, 779 
277, 234, 081 



526, 526, 661 505, 6S7, 590 
276,919, 073 267,501. 675 



596, 470, 9D5 577, 924, 661 540, 511, 337 
112, 006, 3S0;319, 202, 9682C0, 572,-836 



Per 
cent of 
total. 



5 1 
•6 

1-5 
1 

2 '5 



10 -1 

5-3 
69*4 
2'4 
1*5 



100 
53* 



218, 71.2, 695 : 249, 607, 588 238, 185, 915 284. 464. 61o'253, 721, 693 2^9, 938 50l| 
128, 338, 1.15 132, 410, 620jl36, 130,^382^36, 544, 876 133, 809, 882;l3.3/446, 775.1. 



40-2 



347, 050, 810 
19, 443, 100 



3S2, 018,208 374, 316,2 
18, 128, 800 23, 459, 500 



527, 607, 710 



303, 889, 40J 



28,347,500 



29,370,787 



! > ! i 

421, 009, 491 392, 531, 575,333, 385, 270 
22, 225, 200' 19, 557, 7Co' 20, 562, SCO 



'(:■- " I- ■ - -1 - 

350, 850, 797,398, 784, -231:372, 973, 875 ! 3G2, 822, 416 



30, 036, 200 



1, 955, 240j 29, 401,750 29, 233, 507 



PSJtlOD IY. 



Sources of supply. 



1S38. 



1889. 



1890. 



1891. 



1892. 



Arerage 

per 
annum. 



Per 
cent oi 
total. 



Russia ............... 

Germany ... .,..„"„....-. 

France . . ... . . . . - 

Holland and Belgium .... 
Turkey, European and 

Asiatic 

Egpyt..... ................ 

British Possessions in 

South Africa............ 

British Possessions in 

E as t Indi es . ......... . . . . 

Australasia . ... ot3i . 

South America. ...... 

All other countries ........ 

Total................ 

Reexported . . . ........ 



Net imports . ._ 

Domestic product . ..... . . . 

: Net T imports plus 
domestic product . 
Exports of home-grown 
wool 



Pounds. 
24, 626, 644 

3, 887, 736 
14, 098,202 

5,953, 845 

17, 700, 718 
3, 001, 420 

83, 647, 956 

34, 438, 026 
427, 974, 038 
13, 611, 178 
9, 728, 212 



Pounds, 
44, 242, 452 
5, 199, 
24, 531, 311 
14, 105,482 

21, 312, 123 
3, 456, 350 

90, 189, 138 

35, 398, 921 
431,303, 39] 
16, 343, 005 
14, 630, 802 



Pounds 

24, 786, 500 
6,733,552 

10, 873, 788 
6, 697, 466 

17, 458. 657 
2, 298, 243 

87, 221,926 

34, 238, 586 
418, 771, 604 
11, 173, 692 
12, 775, 117 



Pounds, 

38, 382, 854 
4, 751, 067 
12,270, 828 
6, 013, 549 

17, 817, 973 
1,515,298 

98, 662, 0G9 

36, 503, 864 
477, 727, 486 
12, 858.985 
15, 510, 097 



Pounds, 
24, 403, 157 

5, 570, 720 
17, 060, 677 

6,298,436 

22, 774, 764 
1,570,915 

82,071,288 

37, 608, 257 
513,405, 793 
17, 566,967 
14, 715, 130 



Pounds. 
31, 288, 121 

5, 226, 631 
15, 766, 961 

7, 813, 756 

19, 412, 847 
2,488,445 



677, 531 

836, 462 
310, 765 
471, 872 



639, 267, 975 
339, 075, 483 



700, 903, 057 
363, 647, 360 



633, 028, 1311720, 014. 070743, 046, 10i'087, 251. 867 
340, 712, 3031384, 224, 656 430, 828, 993 371, 697, 759 



300, 192, 492 
133,623/2dl 



337, 255, 697 
132, 772, 200 



292, 315, 828 ! 335, 789, 414 31 2, 217, lli|315, 
137, 724, 700147, 474, 238 153, 380, 000 140, 



433,815,773 
23, 588, 200 



470, 027, 897 
21,768,400 



r 



430, 040, 528 483, 283/652 465, 597, 111 

; i 

19,495,100, 16,727,800! 17/928,100 



Quantity left for 
home consumption . 

Number of sheep in the 
United Kingdom. ....... 



410, 227, 573 



448, 259, 49- 



;410, 545,428466, 535, 852 447, 669/011 



28, 938, 716 29, 434, 774 31. 667, 195 33, 533, 983/ 33, 642, 808 



554, 108 
994, 884 



518, 992 
901,520 



436,647,472 



31,453/496 



100 

54 •: 



45 -1 
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Let us now bring together sonic of the principal data comprised in 
the several five-year averages. They are succinctly presented, in the 



following short table : 



Table 5.— Averages for tlie four periods covered by Tavlo 4. 



Total imports ............ 

Imported wool reexported 

lui p or tod wool re- 
tuaiiiiiiff . ...... 



Domestic product .... . . . . . 

Dome,.: tie wool exported.. . 

Domestic wool re- 
maining . . . . 

Imported wool remaining 
(as above) . . . . . . . 

Total supply for con- 
'- ■ sumption 



Period I (1873- 
1877), 


Period II (1878- 
1882). 


Period III (1883- 
1887). 


Period IV (1883- 
1802). 


Quantity. 


Per 

cent, 


Quantity. 


Per 
cent. 


Quantity. 


Per 
cent. 


Quantity. 


Per 
cent. 


Pounds. 
305,515,0-2 
160,011,051 


100 
43 '8 


Poimds. 
44-3, 839. 058 
241,920, 1G3 


100 
54 -5 


Founds. 
540, 511, 337 
290, 572,836 


! Pounds, 
100 | 687, 251, 807 
53 -8j 371, 697, 759 


100 
54 1 


- I"" - 

205,504,58Sj 56 "2 


201, 912, 895 


45-5 


219, 938, 501 


46 '2 


315, 554, 108 


45 -9 


100, 436, 513 
9, 403, 025 


100 
5-9 


144. 248,DG5 
: 13, 486, 940 


100 
9-3 


133, 446, 775 
20, 562, 800 


100 
15-4 


140, 994, 884 
19,901,520 


100 
U'l 


151,033,518 
205, 504, 583 


94 -1 


130,762,025 
201,912,895 


90/7 


112, 883, 915 
249, 938, 531 


84-6 
...... 


121, 093, 364 
315, 554,108 


85-9 


356, 533, ICG 




.332, G74, 920 




362,:-822, 410 




436,647,472 











The foregoing table shows a continuous increase in the total imports 
from period to period. The percentage of imported wool reexported 
increases from 43-8 in Period I to 54*5 in Period II, the percentage/ 
remaining for consumption undergoing, of course, a corresponding 
decrease; but for the last three periods there is little change. 

In the. domestic product '/there is a large decrease (averaging over 
16,000,000 pounds a year) as between the first period and the second, 
and one about two-thirds as large between the second and third ; but 
the fourth period shows an increase oyer the third, averaging more than 
7 J million pounds a year. On the other hand, the percentage of domes- 
tic wool exported increases from period to period, an til we reach the 
fourth, in which it shows a slight decrease as compared with the third. 
The chan ges in the percentage of domestic wool remaining for consump- 
tion are, of course, indicated by what has just been said as to the 
changes in the per cent age. exported, "an increment in the latter meaning 
a corresponding decrement in the former, and vice versa. 

The percentages so far noticed appear in Table 5, but no figures are 
there given to show what percentage of the total consumption consists 
of imported and what percentage of domestic wool. This is, however, 
easily ascertained from the figures given in the columns of quantities. 
The result of a computation upon this point Is given below : 

Table 6.— -Proportions of foreign and domes tic wool consumed. 





Period I. 


Period II, 


Period III. 


Period IV. 




Per cent. 
57-6 
42 -4 


Per cent. 
60-7 
39-3 


Per cent. 
68-9 
31-1 


Per cent, 
72-3 
27 -T 


Domestic wool. ^ ........ . . .... ^ ............ . . 


100 


100 


100 


100 





This table shows a progressive increase in the percentage of imported 
and a corresponding decrease in the percentage of domestic wool. 
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The total eonsum ption of wool,. as shown in Table 5, was smallest 
in Period II, but Period 'III shows an increase over Period I, and Period 
IV shows a large increase over Period III. 

This increase of consumption without any corresponding increase, 
■and, -indeed on the whole with a large decrease, in the domestic sup- 
ply,* necessitates increasing (Ler^endenee on the supplies of imported 
woo! 5 and a comparison of the quantities of such wool remaining for 
consiiinption, as exhibited in Table 5, shows that with the exception of 
a slight decrease in Period II as compared with Period I, the increase 
has been large and continuous, though there has naturally been con- 
siderable fluctuation from year to year in each of the four periods^ as 
will be seen by reference to Table I. 

The following short table presents in compact form a view of the 
proportions of the total imports of wool, derived from the principal and 
other sources of supply, as shown in Table 4: 

Table 7 — Percentage of imports by sources. 



; Sources of supply. 


Period I. 


Period II. 


Period III. 


Period IV. 




Per cent. 

3- 5 
11 -G 

5-9 
G5 *4 

4- 1 


Per cent. 

3-5 
]0'9 

5-8 
69 -4 

2*3 


Per cent. 
5-1 
■-10 -1 
5-3 
69 -4 
2-4; 


Per cent. 
4-5 
12-8 
5 2 
66 
21 


AuS tralasia 

South America .v. . ....... . ............... . — - - : 

"Total iroiu all other sourcea 


90-5 
9-5 


91*9 
8-1 


92-3 
7-7 


90 *6 
9-4 


ICO 


100 | - 100'" 


100 





Thi s table shows that while (as we have seen by Table 5) the total 
imports have been continuously and largely increasing from period to 
period, the proportions derived from the several sources of supply have 
varied comparatively little. Perhaps the most striking fact which 
■ Table is the large extent to which the British -supply of 

imported wool is derived from the British Possessions^ particularly 
Australasia and South Africa, but scarcely less remarkable is the 
smallness of the percentage contributed by the great wool -producing 
countries of Sonth America. 

The estimated production of domestic wool in 1893 is stated in a 
recent number of the Mark Lane Express at about 150,612,000 pounds, 
but the official .figures on imports and exports for that year are not yet 
available. The same paper states the number of sheep in the King- 
dom in 1893, as returned -'by the board of agriculture, at 31,774,824. 

EXPORTS Fit 031 THE CHIEF WOOL-PRODUCING COUNTRIES. 

The following tables, from 8 to TO, inclusive, give the exports of wool : 
from the principal wool-producing countries of the world outside of 
Eurepe arid the IJnited States. They cover a period of twenty years 
ending with 1892 ? except in the case of Australasia, for which the fig- 
ures for 1891 are the latest at hand. 

*Tln3, notwithstanding the increase in Period IV, as compared with Period III. 

t The British dependencies mentioned in Table 7, to say .nothing of those included 
under the designation " other sources," contributed in the first period 82*9, in the 
second So % in the third 84*8, and in the fourth Si per cent of the wool imported into 
the United Kingdom, 

7 , 
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Table 8.— Wool of domes tic produ-ction exported from the chief British Possessions, 
[From the Statistical Abstract for the Colonial and Other Possessions of the United Kingdom.] 



Year, 



1873 , 

3874....... 

1875....... 

1870 ... 

1877....... 

1878.=.,... 

1879------- 

; 1880....... 

1881....... 

1882 

1883........ 

: 1881....... 

1885. 

1880 

1887. 

1888 

1889. ...... 

1890....... 

1891 

1892. ...... 



India (year 
l>e a inning 
Apr. 1). 



Pounds. . 
-20, 333, 372 

21, 290,782 
- 23, 767, 692 

24, 056, 767 
23, 075, 323 

20, 568, 518 
26, 368, 794 

22, 602,4590 

21, 580,618 
21,561,303 

20. 030, 190 
18, 928, 173 
2:5.148.703 

23, 208, 643 
23, 877, 031 

21. 960, 818 
23, 870, 232 

. 21. 34 4, 843 

22. 314, 403 
24,717, 907 



Australasia 
(year begin- 
ning Jan. 1). 



Pounds. 
209,739,473 
231.779.119 
232, 932, 196 
279, 520, 873 
200, 455, 310 
301,518,670 
297. 939, 084 
345, 010, 328 
-325, 209, 3S5 
341, 015, 397 
401 , 774, 926 
-415,518, 253 
401, 088, 149 
394, 851, 640 
454, 331, 049 
473, 135, 722 
520, 481, 863 
493, 105, 556 
642, 637, 738 



Natal (year 
beginning 
Jan. 1). 



Cape of Good 
Hope (year 
beginning 
Jan. 1). - 



Pounds, 
6, 309, 573 
7, 883, £94 
8, 109, 447 
8,550,177 
10,012,356 
12,077,966 
12, 029, 216 
15, 2-3, 049 
12.578,781 
14, 056, 126 
35, 820,915 
17, 330, 981 
17, 906, 044 
21, 750, 863 
22,250,834 
28, 982, 247 
29, 489, 716 

26, 780, 282 

27, 688, 314 
20,887,888 



Pounds, 
40, 394, 326 
42,620,181 
40, 339, 674 
34, 861, 339 
36,020,571 
32, 127, 167 
40, 037, 593 
42, 468, 662 
42, 770. 244 
41,689, 119 
33, 020,495 
37, 270, 615 
34,432.562 
47,454.153 
44, 753, 295 
60, 353, 099 
08, 107,541 
65, 055, 917 
75, 520, 701 
70,335,193 



Dominion of 
Canada (year 
beginning 

July i). 



Pounds. 
2, 764, 796 
2, 047, 498 
2,907,229 
3,476,484 

2, 445. 893 
3,013,587 

3, 019, 181 
1,404,123 
3,053,305 
1, 375. 572 
1, 501,031 

939, 925 
1, 524, 184 
1,416,238 

954, 975 
1,015,001 
1,047,754 
1,108,286 

916, 300 
1,108.834 



Total. 



Poun ds, 
279,541,540 

306, 220, 874 
308, 050, 233 
349, 465, C40 
362, 009, 459 
375, 305, 903 
380, 043, 808 
420, 708, 852 
403,192,333 
419, 0.7. 517 
477. 108, 503 
490, 037, 052 
481,099,702 
488,084, 537 
546, 172, 184 
591,447,517 
042, 997, 106 
607, 994, 884 
709, 077, 546 



Table .'9. —Exports 'of wool from th e Argentine Republic from 187-3 to 1822, inclusive. 



Year, 



1873.."., 
1874..-. 
1875.... 
1870.... 
1877.... 
1878.... 
1879.... 
1880:-.. 

1881 

1882 . . . . 
1883.... 
1884.... 
.1885.... 
1886.... 
1887..., 
1888.... 
1889.... 
1890.... 
1891.... 
1892.... 



Belgium. 



: Pounds, 
22, 233, 583 
24. 719, 474 
106; 863, 329 
104, 888, 777 
114, 676, 727 
84,714, 930 
100,813,349 
84,-209, 534 
89, 046, 420 
94, SGI, 998 
76, 45S, 431 
- 72, 814, 931 
75,710,148 
71, 491, 92f 
51,130,554 
68.440,883 
67, 413, 868 
47,129, 676 
75, 600, 891 
64, 569, 511 



France. 



United 
States. 



Pounds. 
49, 180, 640 
35, 100, 994' 
47, 708, 287 
43,162, 838 
58, 389, 995 
58, 992, 631 
62, 149, 923 
78, 813, 742 
83, 003, 990 
87,278,319 
124, 703, 686 

122, 358, 730 
130, 401, 168 
136, 638, 059 
113, 044, 361 

127, 700, 219 
135, 018, 906 

123, 062, 642 

128, 858, 793 
125,348,100 



Italy. 



Pounds. 

10, 062, 98' 

6, 980, 859: 

7, 310, 044 
7,120, 914 
5, 750, 331 

7, 299, 030 

8, 400, 570 : 
8, 933, 500 
7, 016. 516 
2, 185, 211 
8, 429, 180 
4, 745, 803 
9,346,840 
8,369,069 
8,819, 796 
5,142, 157 

11, 257, 270 
14, 333, 926 

12, 745,123 
11, 522, 0S0 



Poiino 
4, 674, 140 

4, 351, 598 
7. 196, 284 
Q\ 948, 670 

5, 966, 474 
3, 759, 886 
4,300,531 
6,587, 433 
7, 944, 045 
6, 108, 411 
4,702,913 
4, 234. 479 

3, 093, 004 

4, 330, 850 
4, 345, 525 
3, 221, 785 
3, 561, 913 
3, 059, 535 
4.076,730 
6, 525. 358 



United 
Kingdom. 



Pounds. 
16, 957,516 
10, 709, 443 

7, 780, 012 
8,147,350 
6,468,213 
2, 062, 805 

. 1, 515, 60 
2, 052,014 
5, 451, 590 

12,049,547 

8, 280, 231 
4,385,232 
4, 380, 571 

11,732,174 
3,740,648 

7, 034, 828 
10, 573, 405 
10, 613, 011 

4, 967, 674 

8, 427, 692 



Germanv. 



Pounds. 
1, 674, 86; 
3, 827, 278 
6, 779, 396 

10, 539, 328 
0,643,441 
6,592, 684 
8,687.006 

15,150, 7" 

24, 343, 731 

31, 739, 247 

32, 993, 230 
38, 414, 377 

53, 640, 912 
49, 509, 404 
50,018,183 
06, 873, 316 
75,608, 507 

54, 522,743 
62, 897, 051 
99, 308, 709 



Otber 
countries. 



Total. 



Founds. 
79, 814, 582 
91,034,939! 
16, 360, 830 
16, 598, 994 
16, 709, 360 
17, 121, 324 
17, 198, 099 
18, G34, 783 
14, 135,818 
10, 091, 729 
5, 405, 055 
5, 130, G59 
5,882,547 
9, 157, 401 
9, 564, 732 
12, 022, 177 
9, 122; 050 
8, 315,462 
15,824,168 
25, 206, 948 



Pounds. ■ ■ 
184, 598, 312 
176, 823, 585 
200, 004, 182 
197, 412, SS0 
214, 604, 541 
180, 543,896 
203, 071, 085 
214,988,379 
230, 947, 110 
244,012,462 - 
261, 032, 72G 
252, 084, 211 
283, 055, -793 
291, 294, 891 
240, 603, 799 
290,441,305 
312, 555, 919 
261, 036, 995 
303, 570, 430 
340, 908, 398 



Table 10.— Exports of wool from Uruguay from 1873 to 1892, inclusive. ^ 



Year. 



1873*....... 

1874. 

1875........ 

1876 

1877........ 

1878........ 

1879........ 

1880........ 

1881........ 

1882 

1883........ 

-1884.....--.. 

1885........ 

1886........ 

1887........ 

1888........ 

1889 

1890........ 

1891........ 

1892 .. 



Belgium. 



Prance, 



Pounds. Pounds. 



14, 621,253! 
10, 972,228; 
13, 007, 202 
16,016, 170 
13. 801, 064 
21, 551, 634 
35, 027, 639 
21, 500,434 
28, 167, 742 
32, 683, 530 
27,320,334 
29, 741, 335 
34, 190, 521 
12, 002, 676 
15,725,943 
19,023,537 



United 
States. 



Pounds. 



Italy. 



Pounds. 



11, 437, 873 

10, S42, 917 
14, 996, 873 

12, 579, 862 

11, 039, 029 

10, 016. 496 

11, 835, 772 
10,044,718 

8, 170, mi- 

5, -393, 488: 

12, 355, 200 
23, 375, 954 
32, 809, 325 
18, 220/759 
22, 012,647 
15, 433, 664 



4, 947, 385 
4, 787, 152 
5, 577, 828 
7, 845, 420 
3,811,771 
6, 154. 807 
7,297,001 

3, 037, 434 
17,338, 423 
10,482,913 

2, 088,113 
6, 213, 087 
2, 946, 124 
453, 680 
1,404,388 

4, 756, 482 



1, 178, 927 
1, 037, 780 
2, 431. 103 
059,940 
1,294,138 
1, 000, 854 
1,259,049 
457, 081 
722, 816 
. 888,247 



681, 444 
511,584 
458, 316 
282, 429 
52,024 



Pounds. Pounds, 



Other 

countries. 



Pounds. 



917,158 
820,098 

1,914,369 
928,783 
546, 278 

2,875,771 

2, 893, 881 
7,506, 502 

' 680, 551 
7,815, 642 
8, 196, 773 

3, 205, 887 
2, 197,164 

349, 396 
280,136 
3, 522, 532 



222,916 
209,025 
115,111 
990 
224, S69 

2, 422, 915 
4,918,191 
0, 350, 556 
2 4 368, 181 

3, 750, 507 
2, 955, 341 

12, 071,611 
11, 378, 30-4 

4, 096, 680 
7, 952, 102 
6,789,68l! 



4, 474, 571 

2, 016, 835 
1, 379, 5' 

3, 340, 533 

4, 957, 235 
2, 787, 915 
7, 010, 415 

10, 384, 297 

7, 286, 830 
8.813,380 
4, 262, 887 

8, 752, 135 
16, 093, 736 
12, 786, 352 

9, 463, 027 
12, 088,-779 



Total. ' 



Pounds. 

35, 329, 883 
37,361,358 
22, 328, 003 

'"37~8g6"6s3" 
37, 286, 065 
39,482.060 
41,371,693 
35, 675, 884 
40, 816, 392 
70,122,848 
59,081. 022 
64, 735, 101 

60, 827, 713 
57,778, 648 
84; 041, 453 

100, 162, 758 
48, 367, 859 
57,121, 272 

61, 666, 699 



* Statistics by countries are not available for the years preceding 1877. 
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Of ..the exports from the Argentine Eepublic to other countries than 
those specifically mentioned a cansider able part is comprised in exports 
to Uruguay, the average for the twenty years covered by the table 
amounting to 1,073,580 kilograms (2,366,814 pounds) per annum. This 
quantity may be considered as included in the exports from Uruguay, 
since that coun try has no o ccasion to import wool for home can sump tion. 
In like manner an average of 2,032,0701 kilograms (4,481,225 pounds) 
included in the exports from Uruguay to " other countries 77 consists of 
exports to Argentina and may be considered to be included in the 
exports from that country, 

PBICES. 

In a recent communication to this division, Mr. S. N. B. North, secre- 
tary of the National Association of Wool Manutacturers/points out 
that the wools quoted in the American and English markets differ so 
greatly in condition that no satisfactory comparison can be made except 
on a scoured basis. In Table 11. below, the Boston prices of fine Ohio 
fleece scoured are presented side by side with the London prices of a for- 
eign scoured wool of approximately equal quality— namely, Austra- 
lian average, scoured. The figures are from a table compiled by Messrs, 
Mauger and Avery, of Boston and New York : 

:;. Table ^.^Comparative- prices of wool in iks United States and England since 1S50. - 



Tear. 



1850.... 
.1851.... 
3852.... 
1853..,. 
1854..., 
1855. .,. 
1850.... 
1857.... 
3858-.. 
1859..:. 
I860,..-. 
1861..,. 
1862*... 
1863.... 
1861.... 
1865.... 



Fine Ohio 
fleece 

scoured, 
Boston 
prices. 



Per lb. 

$0.83^ 
.85^ 
.81* 
1.07 
.911 
. 85 3 f 
1. 01 1 
1. 02 
. 82. V 
1 W'l 
1.02 k 
- .82| 
-93f 
1.5li 
1.77 
. - 1.66 



Australian 
average 
scoured, 

. London 
prices. 



Per lb. 
$0. 46 
.46 
.50 
. GO 
.52 
.56 
.66 
.68 
.61 
.66 
.08 
.60 

- " .- .00 
. 62 
.61 
.62 



Year. 



1866., 
1867.. 
1868. . 
I860.. 
1870 . , 
1871.. 
1872., 
1873.. 
1874., 
1875.. 
1376. . 
1S77.. 
1878.. 
1879.-". 
! 1880, . 
1881.. 



Tine Ohio 

fleece 
scoured, 
Boston 
prices. 



Per lb. 
$1,311 
1. 13i 
• S8| 

. m 

- .80| 
1.06 1 
l.SOf 
1.19| 
1. 15i 
1.041 
.87" 
.91 

.743; 

■71| 
1. 02| 
.95£ 



Australian. 

. average ■ 
scoured, 
London 
prices. 



Per lb, 
$0. 68 
.60 
.52 
,44 
. 46 
.58 ! 
.74 I 
.68 i 
,06 i 
.00 
.54 
. 54 
.54 
.52 
■■■ .60 
.53 



Tear. 



1882., 
1883.. 
1881. , 
1885., 
1S8G-. 
1887.. 
3SS8. . 
1889.. 
1890.. 
1891.. 
1832.. 
1893.. 
1834.. 
Jan . . 
Mar . 



Fine Ohio 
fleece 

scoured, 
Boston 
prices. 



Per lb. 

$0. 90J 
. 86 
• 801 
.71* 
.74 
. .731 
.08 

; -pi 

-_"70| 
.63 
.55 

50 " 
■ 45J 



Australian 
average 
secured, 
London 
prices. 

Per lb. . 
$0.53 
. 51 
.43 
.41- 
.41 
.42 
.42 
.48 
,44 
.40 
.34 
.33 

.32 



* From 1802 to 1878 the prices of fine Ohio fleece are in currencv. The gold value of the naner 

YIl.iV tnr tinsfl vn.Tra -uraa od fWIInwo . i qxo CO") „ m ,i„ .moot «o n " j.- « , . Ait 



dollar for those years was as follows: 1802, 88.3 cents ' 
cents; 1806, 71 cents; 1867, 72,4 cents; 1868, 71.6 cents 

cents; 1872, 89 cents; 1873, 87.9 cents ; 1874, 89.9 cents ;' 1875,' 87 cents T 1876" 
cents 7 1878, SO. 2 cents. ' ' 



1803, 68.9 cents; 1864, 49.2 cents; 1865, G3.6 



).8 cents; 1877, 95.4 



The following figures,which are taken from Senate Beport No. 1394, 
second session, Fifty-second Congress, were obtained for that report 
through Mr, S, N. D. North, of Boston, Mass., secretary of the National 
Association of Wool Manufacturers^ from Messrs. Mauger and Avery of 
the same city; 
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Table 12.— Wholesale prices of wool in the United States, 





Ohio -fine- fleece, 


Ohio medium fleece. 




Ohio fine fleece, 


Ohio medium fleece, 




scoured. 




scoured. 




scoured. 


scoured. 


Years. 




Relative 




Relative 


-YeaTs. 




Ivel alive 


T 

Actual 


xveiativu 




Actual 


prices, 


Actual 


pricea, 
1860=100. 


Actual 


prices, 


prices, 




prices, (a) 


1860= 


:100. 


prices, {a) 




prices, {a) 


1 Qf*f\ -f Art 

1800=100. 


prices, (a) 


1 Qlt(\ 1 f A 

iOOU — iuu. 




- (&) - 


0) 

; 






(b) 


. . — 


{Of 


.-- ' 


" 

Per lb. 






X 6T lb, 






Per lb 




Per lb . 


1. 176 


1850 


$0 83- 


$0. 


812 


$0. 57$ 


810 


1874 


$1. 151 


$1. 124 




1851..... 


851 




834 


62 


. 873 


1875 . . 


1. 04* 


1. 020 


.79| 


- 1. 123 


1852..... 


8 l a 




■798 


56- 


. 799 


1876-.... 


. 87 " 


. 849 


'. 67 § 


.951 


1853. ... 


1. 07 


1 


044 




1. 130 


1877..... 


.91 


. 888 


!oC4 


. 040 


1854 .... 






890 


.65 


.915 


1878..,.. 


.745 


. 729 


.63* 


. 887 


1855..... 


- t 853 




837 


. 56.'. 


.796 


1879/.... 


.715 


. 700 


.57| 


.813 


1856..... 


1. 04§ 


1 


022 


. 68| 


. 901 


lBSO 


1. 02| 


1. 002 


.83| 


1. 180 


1857 


1. 02 4 




995 




1.025 


1881 


.951 


. 932 


.-721 


1.025 


1858 


. S2h 




805 


. 5G| 


.792 


1882..... 


.901 


.883 


.72 


1.014 


1859..... 


1. 09| 


1 


066 


. 7l£ 


1. 004 


1883 


.86" 


.839 


.67$ 


.950 


1860 


1 02* 
.82| 


1 


000 


.71 


1.000 


1884. 


.801 


.785 


.59 


.831 


1861 




807 


.58 


. S17 


1S85. - 


•71£ 


.695 


.53 


_ - .746 


1862.. ... 


,93| 




917 


.761 


1.077 


1886..... 


.74 


.722 


.57 


.803 


1863 ... 


1.51 J 


1 


478 


1. 18^ 


1.669 


1887..... 


,73i 


.715 


.61 


.859 


1864 


1.77" 


1 


727 


1.39 


1.958 


1888. 


.68 


.663 


.54| 


.771 


1865 .... 


1.66 


1 


620 


1.281 


1.808 


1889 


.731 
.731 
.70| 


.717 


.61 


.859 


3866 — 


1.3U 


1 


280 


.98^ 


1.387 


1890 


.715 


.591 


.835 


1867..... 


1. 13j 


1 


105 


.79| 


1.123 


1891 


.690 


.58 


. 817 


1868..... 


■ .881 




866 


.70| 


.996 


1892 


.63 


.615 


.55 


. 775 


1869..... 


."90$ 




833 


■ m 


1.040 


1893 


.55 


.537 


. 45 


. 634 


1870"..... 


--.893 




876 


.w 


.979 


1894 








.549 


1871-,.-. 


1. 06^ 


1 


041 


.82 


1. 155 


-Ian 


.50 


.488 


.39 
.37 


18-72...--.. 


1. 56$ 


1 


529 


1. 10J 


1. 553 


Mar .... 


.45,1 


•444 


. 521 


1873 


: 1.191 


1 


168 


.85$ 


1. 204 











(a) From p. 171, Part II. 



(b) From p. 38, Part I. 



Table 13.— Wholesale prices of ' wool in England since 1845,* 
[From p. 209, Part I, Senate Report 1394, second session, Fifty-second Congress.] 



Bate. 



1845—1850...... 

1851 — J anuary . 
July ..... 

1852— January . 
July..... 

1853 — J" a mi ar y . 
July ..... 

1854— January . 
July .... 

1855— January . . . 
July...... 

1856— January . . 

. Jniy - 

1857— February . 
July...... 

1858— January - • 

1859— January . . 

1860— January . . 
July...... 

1861— January .. 
July...... 

1862— January ... 
. . _ July. ...... 

1863— January . . . 
J uly . . .". 

1864— January 
July.... 

1885— January 
July .... 



"Wool, sheep's : English 
. Southdown. 



Per 240 
pounds. 



£15i 
12 
12 
14 
14$ 
17$ 



19$ 
19 
16 
16 

m 

20 
21 

23$ 

24 

20 



£13 
14 

- 141 
13J 
- 15 
17i 
19i 
to 10 
121 

~.w 

15 
18 
. 20 
19 
13 
19. 
19 
20 
19$ 
17 
16$ 
171 
20i 

.21* 
22$ 
24$ 
25 
21 



Per pound. 



i. 314 to 

.243 

.243 

.284 

.294 

.355 



.395 
.385 
.324 
. 324 
.335 
.406 
.426 



.477 

.487 
.406 



$0. 2G4 
.284 
. 294 
.279 
,304 
.350 
.395 
. 324 
. 253 
.274 
.304 
.304 

. .3G5 
.406 
.385 
.264 
.385 
. 385 
.406 
.395 
.345 
,335 
.355 
.416 
.436 
, 456 
.497 
.507 
.426 



"Wool, sheep's : Port 
Philip, lambs and fleece. 


"Wool, sheep's : South 
Australian lamb s . 


Per 
pound. 


Per pound. 


Per 
pound. 


Per pound. 


d. d. 

12 to 22 
18 


$0. 243 to $0. 440 
.365 


d. d. 




16 to 19 

13 19 
11 18 
15 24 

14 20 


$0. 324 to $0. 385 
.264 .385 
223 . 365 
. 304 . 487 
.284 .406 












- 37 1 " -. 345 



18 


26 


r3G5 


.527 


16 


21 


.321 


. 420 


18 


25 


.365 


.507 


22 


25 


.446 


.507 


17$ 


38 


. 355 


.771 




38 


.355 


.771 


16 


30 


.324 


.608 


20 


29 


.406 


.588 


18 


26 


.365 


.527 


15 


27 


- . 304 


. 548 


15 


28 


.304 


.568 


15 


28 


.304 


.508 


16 


27 


. 324 


.548 


17 


28 


!345 


.568 



12 

13 

13 

15 

15$ 

12 



12$ 27 

19$ 25 

19$ 25 

15 22 



20$ 
.22 
22 
22 
22 
20 



.243 
.264 
.264 

,304 
.314 
.243 



.253 
.395 
.395 
. 304 



.304 
.304 
.284 
.304 
. 304 
.234 



.385 
. 507 
.507 
.608 
.527 
.437 



.548 
. 507 
.507 

.446 



.416 
.446 
.446 
,446 
.416 
.406 



* As quoted by the London Economist* 
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Table -13.— Wholesale prices of wool in England since 1845— Continued. 



Date. 



- 1866— January . 

July..?.. 
1867 — Jannarv . 
. Julv..... 
'. 1863— January . 
July...,. 
1SQ0— January . 

J u iy 

• 1870— January . 
July..... 

1871— January . 
v July,,:.. 

1872— January . 
July..... 

1873— January . 

/July....;; 

1874— January . 
, July...... 

1875— January . 
July...... 

1876— Jan a s ty . , 
. July...... 

1877— January : , 
July...... 

1878— January .. 
. - J uly .- . 

1879— January .. 
. July ...... 

1SS0— January . . 
July...!.. 

1881— : January ... 
July...... 

1882— -January . . 
. . July...'... 

1883— January . . 
.. : July:.../... 

1S84— January .. 

July...... 

1883— January . . 

July...... 

1886— January . . 
July...... 

1887— January . . 
-: July,/.... 

1888— January .. 
July 

1889— January . . 
July...'... 

1890— January .. 
July.,:... 

1891— January . . 
July ...... 

1892— January . . 
July..:,., 

1893— January . . 



Wool, sheep's: English 
Southdown. 



Per 210 
pounds. 



£21 to £2 



17 
19 

-16* 

iih 

16" 
15| 
14 

m 

18 

16 

21> 

22 

23 

20 

20 J 

155- 

m 

17 

m 

15| 
14 1 
13* 
1H 
14i 

m 

12i 
14. 
12 
12 . 

m 

12, 

"'Hi." 
m 
m. 

10i. 

vik 

ICi 

Hi 

lOj 

11 

11 

12 

11| 

m 

12 
12 
12 

Hi 



Per pound. 



$0,126 to $0. 440 
.345 
.385 
. 335 
.294 
.324 
.314 
- .284 
. 274 
.248 
. 264 
. 324 
.430 
.446 
.460 
: .406 
.421 
.319 
. 370 
.345 
.355 
. 294 
.335 
.294 
.314 
.294 
.264 
.233 
.294 
.314 
. 314 
.253 
.284 
.- " - . .243 
\ .243 
. 233 
.253 
. 223 
.228 
.213 
.213 
.213 
.248 
•213 
,228 
" .208 
. 223 
.223 
.243 
. 238 
.233 
.243 
.243 
.243 
.228 



Wool, sheep's: Port 
Philip, lambs and fleece. 



Per 
pound. 



d, 
"15 
14 
10 
16 
14 
14 
16 
11 
12 
13 
11 
14 
15 
18 
18 
17 
16 
17 
17 
16 
15 
13 
17 
14 
14 
14 
14 
14 
18 
18 
17 
17 
18 
18 
18 
18 
17 
16 
16 
16 
16 
17 
22 
22 
21 
20 



ft 7 . 
:o 21 
27 
28 
28 
20 
26 
23 
23 
25 
25 
22 
25 
27 
30 
29 
28 
28 
29 
32 
30 
29 
25 
31 
28 
28 
23 
24 
24 
23 
23 
20 
19 
19 
20 
20 
19 
18 
17 
17 
17 
17 
18 
23 
24 
23 
22 
20 

*2H 
24 

20; 

20 
20i 

m 

ISi 

"4 



Per pound, 



Wool, sheep's: South 
Australian iambs. 



ipO. 304 to 
. 284 " 
.324 ' 
.324 
. 284 
.284 
.324 
.223 
. 243 
.204 
.223 
,284 
.304 
.365 
.305 
.345 
.324 
.345 
.345. 
.324 
.304 
. 264 
.345 
.28± 
.284 
. 284 
.284 - 
.281 
.365 
.365 
. 345 
.345 
.365 
.365 
. 365 . 
.365 
.345 
.324 
.324 
.324 
.324 
. 345 
.446 
.446 
.426 
.406 



0. 487 
. 548 
. 508 
. 503 
. 527 
.527 
.460 
.466 
.507 
.507 
.446 
.507 
.548 
.608 
.588 
.508 
.508 
.588 
.649 
.608 
.583 
.507 
.629 
.568 
.508 
. 508 
.487 
.487- 
.460 
.466 
.406 
. 385 
.385 
. 400 
.406 
.385 
.365 
.345 
.345 



.365 
.466 
.487 
. 406 
.440 
. 406 



Per 

pound. Fer pound. 



.487 
. 416 
.406 
.416 
.360 
. 375 
.355 



d. 

15 to 20 



12 
15 
15 
14 
15 
15 
l(t 
14 
14 
12 
16 
14 
13 
13 
13 
13 
15 
15 
18 
17 

17* 

18 

18 

18 

17 

16 

16 

16 

10 

10 

19 



22 
22 
22 
_20 
20 
1G 
1G 
10 
10 
15 
12 
19 
23 
23 
- 22 
22 
22 
20 
22 
22 
18 
24 
23 
20 
20 
18 
18 
22 
22 
21 
19 
19 
20 
20 
20 
18 
13 
18 
18 
18 
18 
21 



$0. 304 to 

. 304 

.304 

.304 - 

.243 
: .204 

. 203 

.183 

.133. 

. 183 

.102 

.183 

.243 

.304 

.304 

.284 

.304 

.304 - 

.-324 -.- 

. 284 

.284 - ■ 

.243 

.324 - 

. 284 "- 

.204' 

.264 

.204 

.264 

.304 

.304 

.365 

.345 

.355 

.365 

.365 
.". 365 

.345 

.324 

. 324 

.324 

.324 

.324 

.385 



tis.v, 

18*1 
19|j 
17 i 

loi! 

17Ji 



t . 375 
.375 
.395 
.345 
.335 
.355 



*GoodYiel r scoured. 

-j Cape scoured. Mr. North furnishes the following figures on Cape of Good Hope average scoured- 
1892, 82 cents; 1893 and January and March, 1834, 30 cents. 



AG 93—36 



5G2 REPORT OF THE SECRETARY OF AGRICULTURE. 

Tabjje^.— Bdaiim^ees ^ wool in En^and. 
[From pp. 223, 225, and 22G, Part I, Senate report 1394, second session, Fifty-second Congress.]* 



English, South- 
downs, Port 
Philip lambs and 
fleece, and -"South 

Australia lambs . 

1845—1850=100, 



Wool, 
sheep's. 
1860=100. 



Year. 



English South- 
downs, Port 
Philip lambs and 
fleece, and South 
Australia lambs, 

1845—1850=100. 



Wool, 
sheep's. 
1860=100. 



1800. . 

3 8G2. 

isg:l. 



1805.. 
- I860.. 

1807., 

1803.. 
: 1800.; 

1870. 

1871. . 

1872. 

1873. 

1874. 

1875., 

1870. 

1877. 



145 

133 
141 



100 
110 

02 
90 

100 

104 
94 
05 
" 80 
70 
71 
05 
03 

105 
98 

102 
92 



1878-.... 

1879.. 

18S0-. ...... 

1881................ 

1832. 

1883 

1884................ 

1885................. 

1883. 

1887 

"1888.- 

1889..... 

1890................ 

1891. 

"1892 

1893. 

1804 



122 
109 
117 
120 
108 
106 
98 
92 
90 
116 
111 
107 
120 
102 
98 
94 
94 



84.8 
75-9 

85 -7 
86*3 
82 -3 

78 

74-9 
71-8 
70*5 
87 "2 

70 -4 

71 -5 
82-7 
79-8 
74 - 9 
74-1 



* Except the -figures for 1894, which are for January 1, and are from page 35 of the supplement to the 
London Economist for February 17, .1894. 

The London Economist, in its annual trade supplement published 
with its issue of February 17, 1804, gives a review of the wool trade of 
1S93 by Heimuth, Sehwartze & Co., of London, in which there is a table 
showing the prices on December 31, 1893, in comparison with those for 
$he same date in four preceding years. The figures there given, with 
their equivalent in cents at the rate of 2 cents per penny, are presented 
in the folio wing table: 

Table lo— Enylish prices of wool An 1S03 compared with prices in four preceding years. 





Mean 




Value per pound on 


Bee 


31— 








point. 


18 




1892. 


1891. 


1890. 


1889. 




d. 


cts. 


d. 


cts. 


d. 


cts. 


d. 


cts. 


d. 


cts. 


(?. 


cts. 


Australian P.P., pood average greasy 


■m 




-*i 


17 




17 


9 


18 


15 


20 


12 


24 


Australian P. P., good average scoured 




1 






















combing 








31 


15| 


31 


■164 


33 


18 


36 


21 


42 


Australian, Sydney, avoi age greasy (short) . 








14 


7 


14 


\7A 


15 


B4 


17 


10 


20 


Australian, Adelaide, average greasy 






k 


114 


6 


12 




m 


74 


15 


9 


18 


ustiv.lian,i\ew Zealand, super greasy 


io| 


1 




17 


9 


18 


9 


18 


11 


22 


124 


25 


Custralian, crossbred, super greasy (iinc).. 


m 




.114 


23 


12 


24 


124- 


25 


13 


26 


144 


29 


Custralian, crossbred, average greasy 




























10 


20 




19 


9* 


19 




19 


10 


20 


11 


22 


Cape, Eastern, extra super snow-white 


18 


36 


m 


31 


15i 


31 


8 


33 


18 


36 


21 


42 


Cape, Eastern, average ilcece- 




18 J 


7;] 


15i 




- m 


16 




. 17 


11 


22 


Buenos Ay era, good average greasy comb- 






























V2% 




m 




m 


6 


12 


- 7 


14 




164 


Bueuos Ayres, average greasy (30 per cent) - 




] 0:'f 


H 


H 




9| 


5 


10 


51 




n 


134 




H; 




7 


14 


n 


15J 


7| 


154 




17 


x 84 


17 


Donskoi, average white carding 




15 


7 


14 




33i 


7 


14 


n 


w* 


7j 


15 


East India, Pae Pathan, yellow 


7 i 


Jt. 1 , 


6i 


134 


7 


14 


7£ 


1U 




16i 


H 


164 


Lincoln, hogs 


] :;• 


2. 3 J 


103- 


2H- 


n 


19 




18| 


101 


20i- 


14 


28 








Hi 


29" 




29 


12i 




15 - 


30" 


22 


44 


Mohnir, Turkish, fair average 


lGA 


33 


15* 


31 


14* 


29 


12| 


25J 


14 


28 


19 


38 



*In these quotations the fractions were so indistinctly printed, tha.t_th.ere is some uncertainty as to 
their correctness as here reproduced. 
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The Canadian wools, aceording to a statement of the secretary oi 
the National Associatioii of Wool Manufacturers, are mostly combing 
wools of English blood, which rarely reach our markets. The annual 
report of the Bureau of Industries of Ontario for 1892 gives the aver- 
age prices for the principal markets of that province from 1882 to 1892, 
inclusive^ as follows : 



Table 16. — Average prices of wool in Ontario, Canada. 



Year. 


Price per 
pound. 


Year. 


price per 
pound. 


Year. 


Price per 
pound, 


1882.A/,............. 


-Cents. 
16.9 
16. 9 
17.8 
- 37.4 


1386..... 


Cents. 
19. 1 
22. 1 
20.4 
20.7 


1890 


Cents. 

: -20.5 

19.4 
18.2 
18.8 


1883 




1891..... 


1884.... .......... 

18S5... ...... ........ 


1883... ....... ......... 

1889................... 


1892............ .; 

1882-'92 . . . . . .......... 



TRANSPORTATION RATES. 



t Ko change has been made in the transportation rates on the trunk 
lines between Chicago. and Eew York for the past year. Only a few 
unimportant changes during the year are noted by the Delaware and 
Western Eailroad, from iSTew York to Buffalo. A few inappreciable 
changes on the same railroad from ^ T ew Y r ork to Chicago are given for 
; the year. The same might be said for the same road from I^ew York to 
East -St Louis. On the Grand Trunk Eailway, Chicago to Boston, a 
general decline, in rates from January 1, 1892,\to September. 1, same 
year, is quoted. Eroin the latter date to January 1, 1893, the tariff was 
generally maintained, with the exceptions of beef in barrels per 100 
pounds, from 28 cents to 33 cents; the same change for hams per 100 
pounds ; hops in bales, per 100 pounds, declined from 71 cents to 55 : 
cents (this from September to October 1), A rate on hay was given for 
the first time on August -1, ,1893, of 27 cents per 100 pounds. No mate- 
rial changes were made during 1893. On the Grand Trunk Eailway, 
Detroit to Boston, there was an average decline of a cent and one-half 
on forty-seven articles from January 1 to August 1. On September 1 
the lower rates prevailing on January 1 were resumed and continued 
without change to the end of the year. Bates on hay were given for 
the first time. The figures were 2U : cents per 100 pounds on August 
1, but fell to 21J cents on September 1/ There were no changes in 
tariffs during the year on the Oh tea go, Milwaukee and St. Paul Eail- 
way. -.Very few changes on the Northern Pacific Eailway are noted. 
A decline of 3 cents per 100 pounds on Hour, potatoes, and flax on this 
line between Buluth and Bismarck, K Dak,, is quoted. A few changes 
on the Chicago, Burlington and Quincy Eailroad, St. Louis from Omaha 
and Council Bluffs, were made in 1893. Cattle, sheep, and hogs were 
advanced from 14jjJ to 20 cents, 17^ cents to 21 J cents, and 15 cents to 
18J cents per 100 pounds, respectively. This" advance was made in 
Eebruary and continued to the end of the year. 

This road gives for the first time the rate on hay, viz, 15 cents per 
100 pounds. The same system to St. Louis from Atchison, Kansas 
City, or St. Joseph, reported a small number of changes in February 
and resumption in March of the January rates. The same rate for hay 
is quoted for the first time as above. ISTo material change on this 
system to Chicago from Omaha or Council Bluffs. Hay per ioo pounds 
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is given for th e first time at 2 0 cents. The s amo m ay be s aid for the 
bran cli of this extensive system from Atchison, Kansas City, or St. 
-Joseph to. Chicago. The Chicago and Alton Railroad, to Chicago from 
East St. Louis, reports no changes in rates for 1803, The inceptive 
figures for hay are 10-9 cents per 100 pounds, O. L., and 29 cents L. O. 
L«, per 100 pounds. No. material change on this line between Chicago 
and Kansas City is noted, except a decline of $5 per carload of horses. 
On the same system, to Chicago from Kansas City, some changes in 
July are reported. The changes are about equally divided between 
plus and minus. The increases are apples, per 100 pounds, 15 cents, to 
25 cents* cotton, pressed in bales, per 100 pounds, from 40 cents to 75 
cents; and the decreases arc butter, O. L., per 100 pounds, from 00 cents 
to 42 cents, and hogs, per 100 pounds,:froin 25 cents to 22 cents. Eates 
on hay are given for the first time at 20 cents per 100 pounds, O. L., 
and 42 cents, per 100 pounds L. G.L, The July figures were continued 
to December. On this same system, between East St. Louis and Kan- 
sas City, several changes are noticed, notably a decrease from 32 cents 
to 25 cents per 100 pounds of apples, L. C. L. ; also butter, same amount, 
from 40 cents to 32 cents; cotton advanced from 25 cents to 55 cents on 
the 100 pounds, pressed in bales, L. C. L., and from 32 to 55 cents. Eates 
on hay for the first time were given at 15 cents per 100 pounds, O, L., 
and 32 cents per 100 pounds, L. C. L. A very few immaterial changes 
were made on the Louisville and Nashville from Louisville to New 
Orleans. Hay was quoted for the first time, and the figures were 20 
cents per 100 pounds, G. L. Only three changes were made by the 
Chesapeake, Ohio and Southwestern Eailroad, and they were reduc- 
tions of 13 cents per 100 pounds on fiax, hemp, and manila, or sisal. 
Bates to San Francisco and other Pacific coast terminals from Kansas 
City, St. Paul, St. Louis, New Orleans, Chicago, and Milwaukee for 
1893 show a general decline compared to 1892, and the same holds 
good for eastern rates from the same points to the cities named. 

An inspection of the table showing the all-rail rates, Chicago to 
New York, will be found interesting and instructive. It will disclose a 
steady decline in rates per bushel of corn and wheat since 1870, 

The table giving the yearly average rates on wheat per bushel, New 
York to Liverpool, shows a material reduction within the last decade- 

LAKE AND CANAL RATES ON WHEAT AND CORN FROM CHICAGO, 

During the season of lake navigation a large proportion of the grain 
traffic is carried from Chicago by the lakes, connecting with the Erie 
Canal at Buffalo. 

A table is here given showing the weekly range of the rates upon 
wheat and corn, Chicago to Buffalo via lakes; Buffalo to New York via 
Erie Canal, and the through rates, Chicago to New York, less the 
transfer charges at Buff alo 3 for the years 1891, 1892, and 1893: 
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Lake and canal rates on tclicat and corn. 
[In cents per bushel.] 



Lake—Chicago to EutMo. 



Week ending- 



May 10.. 
17.. 
24.. 
31. 

June 7.. 

15.. 
22. 
, 30., 
July 7. 
* 14. 
22.. 
2D. 

Aug. 7.. 

15. 



23. 
30. 

Sept. 7. 
15. 
22. 
29. 
.-7. 
14. 
22, 
29." 
Nov. 7. 
15. 
22. 
30. 



Oct. 



1S91. 1802. 1893. 



Erie Canal — Buffalo to 
\New York. 



1892. 



1893 



Lake and cannl— Chicago 
to ^Tew York. 



8i ! 



3*! 4| 
3|| 4i 

•\r, ax 



% 
f 

7£! 6^ 
<ti 74 

7£ H 

3l » 
6g- 

G| 



? 
7£ 

7a; 71. 
8*i 7|j 6* 



1393. 



54 
4| 
5& 
5* 
6 

5| 
5| 
5£ 
4| 
5i 
41 
4| 
5f 
6£ 
5f 
6* 
6ft 
61 
6& 
6i 



TRANSATLANTIC RATES — TABLES SHOWING YEARLY AVERAGE RATES 

FOR 1892 AND 1893, 



Articles. 


New York to 
-Liverpool, yearly 
average rates. 


1802. 


1893. 


Wheat and corn ... .. .. . ... ...... . per bushel. . 

Flour ...... ... ............. ... ........ per barrel . 


$0. 05| 
.41 
4.20 
3.68 

-50 
.57 
6,82 
■ 0OJJ 


$0.04|- 

.38| 
3. 89 
3.31 

.65 

. 44 

.60 
6. 75 

-.ooh 


fork .per barrel.. 

Cotton.....". .... .. ...... . ......... .-. ....................... .'- per pound.-. 


Articles. 


Boston to Liver- 
pool, yearly aver- 
age rates. 


3 892. 


1893. 




$0. 05 
.40 

2. 56 
3.51 

.54 
4. 61 

3. 35 
.48 

11. 05 

■ ooii 


$0. 04* 
.34 
2. 04 
2.77 
.46 
3. 74 
2.74 
.40 
8.33 
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The following comparative table is given; to show the monthly aver- 
age rates upon a few of the more important articles of export from 
Kew York to Liverpool, as eompiled from the returns of the steamship 
companieSj for 1892 and 1803 : 



•- ~ Articles. - 


January. 


February. 


March. 


April. 


1892. i 1893. 


1892. j 1893. , 


1892. 


1893. 


1892. 


1893. 


Wheal and corn per bushel".- . 

Flour. . .... . . . . . . . .per barrel. . 

Paeon - -per 2,2-10 pounds. - 


$0. 09 

.CO 
0. 00 
5. 30 
1.08 

.78 

• 00=| 

. 72 


.$0 03 

.24 
3.00 
2.40 

.48 

.30 
" ■ D0& 

.60 
4. 80 


$0 071 
.56 
5.20 
4.60 
.92 
.62 

.60 
7,20 


$0, 03 

.24 
3.00 
2. 40 

.42 

.24 

.00 3 S E 

.60 

4.sa 


$0. 07-| 

.48 
4. 80 
4.80 

.80 

.62 

■oo& 

.50 
7.20 - 


$0.03 
.24 
3.60 
2.40 
.42 
.30 

.54 
4.80 


$0. OCi 
. 34 
4.80 
4.05 
.78 
.54 
TO 9 

;5i 

7/20 


$0. 03 
.36 
3,60 
2.40 
.24 
-. .36 
.00^ 
.54 
4. 80 


Beef '.. - - -per tierce. . : 

Pork ...... ..... ... . .per barrel . . 

Col ton .... . - - ■ -per pound 

Butter - .per 2.240 pounds. . 


Articles. 


May. 


June. 


July. 


"August. 


1892. 


1883, 


1892. 


1893.. 


1892. 


1893. 


1892. . 


1893. 


Wheat and corn . . . . ..per bushel. . 

Flour - - per barrel . . 

Bacon. .. . .. . .... .per 2,210 pounds. . 

Lard . . .... ............. .... ..do . . .... 

Beef . . ------ - -- per tierce. . : 

Pork - .per barrel. . 

Cotton ...... per pound. .' 

App ies . ... . .. . ... . . .. per barrel . . 


$0. 05-J 

.36 
3. 60 
3.00 

.56 

. 42 

•00x 3 G 

6.00 


$0. G3£ 
.33 

3. 00 
2.40 

.48 
.33 

.oom 

.60 

4. 80 - 


$0.04i 
.36 
3. 60 
3.00 
.56 
.42 
.00| 
.48 
7.20 


$0,041 
,42 
2. 70 
% 70 
.48 
.33 

00 . 


$0. 042 

.34 
3.60 
3. 00 

.60 

.42 

-00|| 

.56 
7.20 


$0.06i 
.48' 
4.80 " 
4.50 
1. 14 
.54 
.00^ 
. .68 
8.40 


$0,051 
.:36 
3,-60 
2.90 
.56 
.40 

- -oo/ 6 

.60 
6. 80 


$0.07 - 

.48 
4, 65 
4. 35 

.84 

.54 - 

■ 00U 

. 60 
8.40 


Articles. 


_ September. 


October. 


November, -j J.U;e6mber. 


1802. 


1853. 


1892. 


1393/ 


1892. 


1893. . 


18)2. i. 1303. 


Wheat and corn ..... .ner bushel - - 

Flour. ... . . ..per barrel. . 

Bacon ...... per 2,240 pounds. . 

Lard .. -. ... . ... - - ... . . - do. .. . 

Beef . ... . .". , . . . : : - - -per tierce . . 

r.drk . ... ....... ... . per barrel . . 

Apples . ... .". per barrel.. 

Butter ...... . .per 2 ; 2i0 pounds.. 


$0. 03-1 
.31 
3. 00 
2.30 
. 48 
.31 

.60 
5. 60 


$0,061 

.48 
-4.80 

4. 5U 

.00 
.GO 

. . 00i| 

.63 
9.00 


$0,051 
.39 
3. 60 
3.20 
.SO 
.44 

.60 
6. 00 


$0.0 41 
.42 
3.90 
3.30 
.66 
.51 

.004 

.00 
8.40 


$0,061 
. . 45 
4. 40 
4. 00 

.78 

.58 

-0041 

.60 
6. 80 


$0. 05| 
...48 
4.20 
3. 60 

.73 

.54 

-con 

.66 
7.80 


$0: 04 
. .36 
4. 2G 
4.00 
. 64 
.. .46 - 

- .60 - 
6.80 


$0. 06 

.48 
. 5.40 
4.80. 
.98 
72 

,66 
9.00 



REPORT OF THE SPECIAL AGENT IN CHARGE OF FIBER INVES- 
TIGATIONS. 



Sir; I have the honor to present herewith a report upon the princi- 
pal operations of the Office of Fiber Investigations for the year 1893, 
Very respectfully, 

CnAB. Eichards Dodge, 

Special Agent in Charge. 

Hon. J, Sterling Morton, 

. Secretary* 



INTRODUCTORY. 



During the greater part of the year this office was chiefly occupied 
with matters relating to the World's Columbian Exposition, which seri- 
ously interfered with the regular functions of the division. The work 
of investigation was not discontinued, however, and the season has 
shown, s'ome interesting results. Satisfactory progress has also been 
made by those who have a commercial interest in "the success of these 
new industries. 

A considerable amount of material, the results of previous investi- 
gations, lias not yet been worked up for publication, although the 
results are now being prepared, and will be presented in due time, It 
has been the aim of the special agent in charge to eventually cover 
the entire field of American fiber production— act a al and possible—in 
order to provide such complete literature of the subject that all general 
inquiries relating to American fibers may be answered by the bulletins 
alone, leaving the details of inquiry to special correspondence. There 
are several fiber plants concerning which further authoritative infor- 
mation is most desirable, as their production or utilization will open 
up new industries^ particularly in the South, where there is such need 
of diversity in agricultural production. Among these, especial men- 
tion may be made of jute, ramie, pineapple fiber, and the palmettoes, 
past investigations into the cultivation or utilization of these fibers, 
with the exception of ramie, having been only preliminary. Further 
investigation regarding these plants has been a part of the scheme of 
unfinished work of this office, The public interest in possible fiber 
industries in the United States has not abated, but has recently devel- 
oped in new and important lines. 

507 ■ ' _- - 
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THE FIBER EXHIBIT OF THE BEPARTM3NT AT CHICAGO. 

The experimental work of tile Office of Fiber Investigations for three 

: yexirs/ beginning with 189G, made it possible to bring together at Chi- 
cago what was probably the largest and most complete American 
exhibit of fibers ever before displayed in one collection. In the scheme 
of arrangement and presentation it was aimed to show in series all the 
fibers that are at present growiiig, or that may be cultivated ? in the 
United States, together with the commercial fibers imported for actual 
manufacture in this coiintry aird to stipplemerit each grour) as far as 
possible with leading forms x>f manufacture to illustrate the uses of the 
fiber. Each species, therefore, was shown in series, from theerudest 
form of the product, as the rough, harvested stalks, through the differ- 
ent operations and processes, up) to the highest form of the prepared 
fiber ) and lastly, the manufactures, 

Special attention Was paid to the installation of the 530 specimens 
thus brought together. It was considered an advantage to exhibit the 
raw fiber in full length, in mass.,;aiid for'tliis .purpose iipin\gh-t ifoses-were 
prepared that were 5 feet high, or divisions of 5 feet, and from G inches 
to; 18 inches wide. These were subsequently placed in cases 7J feet 
high, glazed with plate glass, and painted white, the boxes themselves 
lined with glazed blue paper. It should be noted that this color scheme 
produced the best possible effect in displaying fibrous products, and is 
the result of experience and of tire study of other collections at former 
exhibitions in this country and in Europe. . 

" ; While a typical American fiber exhibit, it was also a practical object 
illustration of the work of the Office of Fiber Investigations, the reports 
of the office, which were always available, supplying the descriptive 
matter, or text, for a comprehensive study of the collection by those 
desiring to make. more than a casual examination. 

A description of the flax series will illustrate the scheme of arrange- 
ment of the entire exhibit. This was the largest exhibit of a single 
form of fiber, as it was deemed .imp .of taut to display examples of straw 

- growii in the principal sections of the country where flax may bo pro- 
duced, the specimens exhibited also showing the resnlts of the depart- 
ment's fi ax cultural experiments of 1801. Straw was shown that was 
produced in S tates from Massachusetts to Oaliforni a and Oregon , the 

" latter examples being especially fine, and capable of producing^ a h igli- 
grade fiber. Following the /"straw samples was a large exhibit of the 
prepared fiber sliowing the - results of many careful experiments, and 
difierent forms of practice, for the most part secured from Mr. Eugene 
Bosse, of St. Paul Park, Minn., and produced chiefly in Minnesota and 
, Wiscou sin. Further on in the series, a part of the same fiber was 
shown manufactured into crash. The linen series was especially inter- 
esting, the main exhibit being a lot of several hundred yards of bleached 
and brown linen, draped and in bolts, specially spun and woven for the 
Department without cost, by the Stevens Linen Mills at Webster, Mass. 
A second interesting exhibit was donated by the Sioux Fails (South 
JJakota) Linen Mills, the fabrics having been produced from flax grown 
in that State. Contrasted with this exhibit was a valuable series of 
straw, dressed line, and fabrics from Lee County ? Va., collected by the 
Special Agent in Charge, and illustrating the household -linen raanu-' 
iacture of our grandfathers' days. A spinning wheel and check reel 
were also shown. 

This exhibit was still further supplemented by a large collection of 
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imported flax, many countries being represented, to show the farmer 
the kinds of flax with which he must compete, and at the same time to 
illustrate the raw product employed in American flax manufacture, the 
manufactures themselves being shown. This collection filled three 
large cases, each specimen being marked with a label printed in plain 
type , giving all necessary information regarding the sample. Such an 
object lesson in- American flax culture, preparation, and manufacture 
was never before presented. The flax publications of the Office of 
-Fiber Investigations are .Reports . :No.s-.-l and 4. 

It should be observed that in the scientific arrangement of the entire 
fiber collection the exhibits were separated into two divisions, the bast 
fibers, and the leaf and palm fibers. 

Following flax in the first division came the cultivated bast fibers, 
such as hemp, jute, and ramie, the display of the latter being espe- 
cially beautiful, as it included a case 22 feet long filled with exquisite 
fabrics, in great variety, loaned by the manufacturers, Messrs. Jones 
& Warr, of Pater son, N. 3. Hemp, jute, and ramie are considered in 
Fiber Beports Ens. 1 and 2. 

The uncultivated bast fibers, or indigenous species of fibrous plants 
that have been the subject of - experiment in the United States, filled 
another case. These will be fully, treated in Report Ino. 6, issued from 
the Office of Fiber Investigations. Among the species shown were 
^American jute, 7 ' so-called, the product o£Abtiii!on avicennw ; Asdepias 
inearnata* or swamp milkweed y Urcica gracilis , or stinging nettle j 
several species of Hibiscus, such as the swamp rose mallow, okra, etc.,* 
Apocymm cannaMnum f Indian heinr>; Sesbania macrocarpa, Colorado 
River henrp, with the Texas species, 8. vesicaria; and other less im- 
portant species. Cotton-stalk fiber was also shown in this case. 

In the second division, or leaf fibers, was shown a large series of 
samples of fiber produced in the Department's experiments in Southern 
Florida in 1892, with sisal hemp, bowstring hemp, pineapple and other 
leaf libers, the records of which will be found in Fiber Reports 2Tos. 3 
and 5. A striking feature of this exhibit was the arrangement side by 
side of the sisal hemps from Florida, the Bahamas, and Yucatan, 
affording -.opportunity, tor a comparison of the fibers of these localities. 
That the Florida fiber is superior to the commercial fiber as imported 
from Yucatan there is no question, and its length is better than that 
from the Bahamas. This means that it is worth more per pound in the 
market, and to that extent would make a more profitable industry, 
The bowstring and pineapple fibers are most interesting as illustrating 
the possibilities of two Wholly new fiber industries in the South, while 
a series of samples of Sew .-"Zealand flax from California shows what 
-might be done with leaf fibers on the Pacific Coast. 

The Yucca fibers are also interesting. Some of the species of Yucca 
sent to the Department from the southwest are long enough for cordage 
fiber, and might be employed with advantage for local uses in the local- 
ities where grown. Ixtle and manila fiber will doubtless never be pro- 
duced within the borders of the United States. These fibers are 
'.employed to a very large extent in manufactoe, however, in this coum 
try, and the two series are interesting. 

The palm fibers are represented by the cocoanut ? and two species 
of palmetto, growing chiefly in the State of Florida, the palmettoes 
supporting several valuable fiber industries in that State. The cocoa- 
nut tree "is not grown for fiber, though the trees thrive in many 
portions of sub -tropical Florida, The largest tract of cocoanut trees, 
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miKiberiHg over 17,000, is found on Long Key, and was planted about 
eight years ago. V 

Among the miscellaneous exhiln^ worthy of mention was a series 
illustrating the use of tlie leaves or ^needles" of Ptnm ausiralis m the 
manufacture of a fiber that is employed, for bagging, carpets, and 
upholstery. A collection of crude Spanish Moss, and upholstery fiber 
made from it, and a fiber derived ironr the native bainboo of tbe South- 
ern States (AmnMnaria ieeta) were especially interesting. 

The entire wall space o^^^^ a frieze com- 

posed of bromide enlargements of photographs illustrative of the 
cultivation and manufacture of leading American fibrous plants ; these 
were some thirty in number. At tue close of tbe Exposition the entire 
exhibit was turned over to tire rJew Columbian Museum, Chicago, as a 
loan collection, where it will be preserved in its entirety, in the original 
cases. 

THE PHOOTGflOlf OP JUTE, 

There is no doubt as to the practicability of growing jute as a crop 
in the Gulf States. Whether the iiber can be produced profitably in 
competif ion with the India product' is a matter for experiment to deter- 
mine, the question of its economical extraction entering largely into 
the problem. It has already been demonstrated that fine crops of jute 
may be grown in Texas and Louisiana, but we can only approximate 
vaguely the cost of a crop to the grower, and the precise cost of prepa- 
ration is equally a matter of doubt* - These questions settled satisfac- 
torily, there is no doubt as to the success of fhe industry ? as there is 
already a large demand for the fiber, our importatious of India jute 
alone reaching the value of f %000,(H)O in; a single year. The fiber is 
chiefly its^ iiir^bato-g'tlia/cotipa- erop of the Southern States, in cord- 
age and burlaps, and to some extent in higher manufactures, such as 
table covers, furniture coverings, etc. 

-At the machine trials of 1892, eon ducted at rJew Orleans under the 
direction of this office, it was demonstrated that the stalks yield readily 
to treatment, the ribbons being easily retted in water in a few days, 
owing to the extreme solubility of the gums holding the filaments 
together in the bast. An illustration (Plate i) of a row of growing jute 
stalks at the Louisiana Experiment Station, Audubon Park, La., is 
■presented, showing the rank growth made by the plant under ordinary 
conditions of culture. The Indian method of extracting the fiber is to 
ret the stalks in water,Tike hemp, for a certain period, after which the 
fiber is thrashed off by striking a handful of stalks violently upon the 
surf ice of the water in the pools where retted. In this country such 
rude practices can not be followed, however, and the work must be facil- 
itated by the use of a mechanical stripping of the bark. The cost of 
culture "and of the subsequent operations, therefore, should be ascer- 
tained by careful experiments in order that we may know to what extent 
planters should engage in the industry. 

Some beautiful specimens of American jute fiber, grown by the Pelix 
Premerey Decorticafor Company, near Caiveston, Tex «, were shown in 
the Department exhibit at Chicago. The fiber is of good color and 
strength, one specimen, extra cleaned, being of line quality, that doubt- 
less would command a much higher price in the market than th e impor ted 
material. As comparatively little has been published by the Depart- 
ment on this subject, a special bulletin on jute culture is being prepared 
which will be ready for transmittal in due time. 
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Plate I. 




Jute Cultivation in Louisiana. 
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PROGRESS IN THE RAMIE INDUSTRY. 

The interest in tins wonderful rlber is increasing, rather than dimin- 
ishing, and the records of progress in the past two years, since the last 
ramie bulletin was jmblished "by this office, are so valuable that it is 
important to bring the matter down to date. But as this is hardly 
possible in the limits of an annual report, we can only note briefly a 
lew points relating particularly to our own country, and leave details 
for the bulletin that is being prepared. 



MACHINES FOB BECORTIOATING- EAMIE FOR FIBER TRIALS. 

The interest attaching to the problem of economically decorticating 
the hber of ramie, as is well known, has stimulated invention in both 
the new and old worlds during a period of twenty-five years or more. 
The official trials in India, the trials of 1888 in Belgium, and of 1889 
and 1891 in France are matters of history. In our own country there 
have been many attempts to produce an economically successful 
machine, and in the past few years probably a dozen machines have 
been brought to the attention of the public as possessing merit. 

Eeeords of private trials of American machines and of foreign 
machines brought to this country have been forwarded to the Office of 
Fiber Investigations of the Department from time to time, but the 
results did not give the information desired by the Department as to 
the capacity of the machines or their utility in continuous operation. 
A point which can not be overlooked is the fact that the records of pri- 
vate trials that are published by interested parties are liable to be 
considered in the light of advertisements, while the records of an 
official trial are at once authoritative, ■£& the trial is made under specified 
rules and by a board of wholly disinterested persons. The advantage 
of government trials in Europe and elsewhere has been recognized 
by all whom they interest, and it is only through these trials, as new 
machines are developed, that it has been possible to note the progress in 
the construction of decorticating devices. 

The importance of authoritative knowledge regarding American 
inventions resulted in the first official trial of ramie machines held in 
the United States, which took place at Audubon Park, New Orleans, in 
September, 1802. Three of the leading machines of American invention 
at that time were entered for competition. These were given rigid 
tests under prescribed rules by a special board of experts, resulting 
chiefly in bringing out defects of construction rather than the establish- 
ing of records of capacity for American machines. Scarcely more was 
accomplished at the early trials of ramie machines by the French Govern- 
ment, though in these trials beginnings w f ere recorded by means of 
which subsequent progress has been marked. One result of the early 
French trials has been to stimulate invention, and the same may be 
said of our own eflbrts. But it is not to machinery alone that we look 
to overcome the difficulties in the decortication of ramie, for it is possi- 
ble that the Mai result may be reach by a "process v or by the com- 
bination of a process with some mechanical device for the separation of 
bast and wood. In Europe considerable has been accomplished in the 
past two years, and it should be noted that the manufacturers of two 
foreign machines ..have sufficient faith in their clecorticafors to be will* 
ing to send them across the water to try them on American ramie. 
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THE PROCESS .OF DE GrU (x RAMIE. 

111 the degnmmiugof ramie there is no doubt that the best American 
processes" will accomplish the result more cheaply and satisfactorily 
and with less waste than the foreign processes of which we have infor- 
mation at present. The beautiful exhibit of degummed fiber, prepared 
by Mr. W. T. Forbes from ribbons cleaned at the trials in In ew Orleans, 
and exhibited in the Department collection at Chicago^ demonstrates that 
the fiber of Aineiacan^ grown ramie is strong* and good. When the 
ribbons produced at the Kew Orleans machine trials were to be pre- 
pared it was the inteation of this office to ascertain the approximate 
yield of degammed fiber to the ton of dried ribbons, to give a basis of 
comparison between American machine-cleaned ramie and the Ghiiia- 
grass of commerce. The bulk of the ribbons were carefully weighed 
and were sent to the inventor of a degximming process, who was at that 
time in correspondence with the Departmentj but the fiber was so care- 
lessly treated that it was worthless for any purpose. Subsequently, a 
very small lot of ribbons, reserved for samples, was treated by Mr. 
Forbes, but it was too small to take into account to determine ratio of 
finished American tiber- to raw material, and the opportunity to demon- 
strate this point was lost. Such an experiment should be undertaken 
the present season, if possible, as it forms an important factor in the 
question whether or not it will pay to grow ramie m the United States. 

It is reported that the Forbes Fiber Company has recently located a 
large factory in Jersey City for tho degunirning of ramie, and that 
manufacturers are ready to take at good prices all the material the con- 
cern can produce. As a matter of course the imported fiber will be 
the raw material used, and it is now claimed that contracts can be made 
in China for almost any amount of the raw product. The lowest mar- 
ket price of this fiber at the present time is G£ cents per pound. It is 
a question, however, if this price can be sustained with an active demand. 
Eecent correspondence with leadin g fiber brokers of Europe would seem 
to show that the matter of a large supply is- simply a question of .price, 
possibly S 1 cents per pound. 

Some iiiteresting figures have been tabulated showing the cost or 
I degumming abroad, and it is hoped that by the time the Ibrthcomiug 
rainie bntletin is published figures relating to degumming in the United 
States will have been secured for comparison with the foreign state- 
meats.- - .- 

CHARACTER OF G EBSN RAMIE. 

Hei erring again to the Few Orleans machine trials, a point demon- 
strated beyond any doubt at these trials was the perishable nature of 
green ramie, either stripped of its leaves or unstripped, and the expe- 
rience emphasizes the importance of taking the machine into the field 
where decortication in the green state isearried on. Two or three small 
bundles of ramie stalks with leaves, cut und tied up on the Willet 
plantation before noon of the 20th^hM begun to show signs of heating 
on the morning of the 30th, though the stripped stalks and remainder 
of the uuistripped stalks were in perfect condition, The writer stated in 
his conclusions, when the report of the board of experts was presented, 
/that it was an interesting point for future experiment to determine 
whether ramie stalk s can be perfectly {tried in best condition for machine 
working in Louisiana, owing to the greater humidity of this section 
compared with other sections of the country suitable to ramie culture. 
It was further suggested that, in view of the difficulties in the way 
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of proper sun drying, slight kiln-drying might render the stalks suffi- 
ciently brittle to. work properly in the machine when the dry system of 
decortication was employed. Since the publication of that report and 
during the past season Louisiana experimenters have gained valuable 
experience on this point which may result in an entirely new departure 
in the handling of ramie stalks, as the two extremes of difficulties will 
be avoided, viz, the danger of fermentation-" and mildew in the green 
stalks, with the subsequent setting of the gums in after drying, on the 
one hand, and the expense of reducing the gummy matter in fiber that 
has been stripped from a kiln-dried stalk on the other hand. A sample 
of machine-cleaned fiber from dry stalks has recently been received from 
Mr. S. B. Allison, of ^cw Orleans, which is claimed to yield the 
degummed fiber with a loss of only about 44 per cent in weight. The 
sample is similar in appearance to the samples turned out by the Favier 
dry- system machine at the Paris trials of 1889, more or less of the pelli- 
cle adhering. Mr. Allison hopes in time to produce fiber with all of the 
pellicle removed. 

The present machine is controlled by the Am eric air Fiber Company 
of New Orleans. At a private trial held in New Orleans, August, 1893, 
an hour's run on 351 pounds of dried stalks, two years old, gave a prod- 
uct of 160 pounds of dry fiber. As the Government expert was not 
present at the running, and all the conditions are not known, the record 
can be presented in these pages only as a statement 0 f the company, 
and not as an authoritative official report. 

RAMIE MANTJF AC TUBES. 

In a communication from Mr. de Landtsheer, of France, it is sug- 
gested that the. dry- system fiber can be employed in cheaper manufac- 
tures without ^ as it will be possible to card it from the 
machine direct '.-without subsequent treatment, and that a special indus- 
try might be created by employing this fiber, which would supply a 
market that farmers could satisfy. Mr. Forbes has made a "similar sug- 
gestion, indicating the possibility of creating such an industry in the 
United States which would in nowise interfere with the degumming 
ind us try. This fiber, ^ which is somewhat lighter than jute, could be 
wrought into fine twines of great strength—fish lines, nets— and even 
in_to fabrics for coarse uses where strength would be a greater con sidera- 
tion than appearance and finish. The Southern States and California 
would be greatly benefited by such an industry, which is not beset with 
the difficulties attending the use of American- grown fiber in the higher 
grades of ^ manufacture that necessitate large outlay for degumming and 
combing, with a considerable waste or nods. Persistent effort on the 
part of Government and private corporations must eventually place the 
ramie industry beyond the stage of experiment and upon a 'paying 
basis, and it is encouraging that progress is being made in this direc- 
tion steadily and surely. 

In the field of fine ramie manufacture -some very interesting results 
have recently been reached, among which may be mentioned a collec- 
tion of beautiful ramie goods of American fabrication which formed a 
portion of the fiber exhibit of the Department at Chicago. They were 
loaned by Messrs. Jones & Warr, of Paters on, J., the collection 
comprising fine yarns, both white and dyed, fish lines, cloths, toweling, 
hangings, chenille, ramie-silk goods, and laces. And in this exhibit 
was a piece of pure ramie belting, 3 inches wide, which stood a strain 
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of 1 ton without rupture. This office is informed that arrangements 
are being completed to place "these goods on the market in the near 
future. 

Since the publication of the last report the writer has received from 
Mr. Favier some interesting; statements concerning the operations of 
the new French manufacturing company, founded on the old "La Eamie 
Franeaise. ? > The statement has been made that the factory employs 
200 people, and that the business amounts to nearly $200,000 annually. 
Chinese ramie is enrployed, and the products principally manufactured 
are linen and thread, though Mr. Favier has produced other beautiful 
materials. The ramie linen goods are in particular demand on account 
of the great resistance of the fabric to wear and. to the effect of repeated 
washings. The most important railways and hotels have adopted this 
•fabric, 1 , and the city of Paris uses it in the service of its twenty districts. 
It is ordered for. the dressing of wounds in several hospitals, including 
those of the army and navy. The minister of war employs it for the 
cordage of balloons, powder sacks, etc., and the Bank of France now 
uses nothing else for the maiRxfactare of its notes but the ramie supplied 
by the Yalobre factory, It has found the new bank note of ramie to be 
finer, more durable, and capable of receiving a better impression, and 
consequently rendering forgery of the notes much more difficult, if not 
impossible. 

Consul Charles W. *Whiiey reports that the Bank of France hasmade 
a contract with the company by which the latter is obliged to keep in 
: stock for the bank 20,000- kilograms of pulp in one of the bank's large 
storerooms at Marseilles, and to have on hand 20,000 kilograms more, 
while the bank itself has always a similar amount in its paper manu- 
factory near Paris, making in all G0,000 kilograms at all times available. 
It is stated that the company is at present in negotiation with the Eus- 
siah Government on 1 the same subject, and already that Government 
has asked for a few thousand kilograms on trial. 

It is here suggested that our own Government might also use ramie 
fiber to advantage in the production of its paper currency. 

EAMIE CULTURE IN THE UNITED STATES. 

Coining down to ramie culture in the United States, it has been pre- 
viously stated in reports of this Department that the future of the ramie 
industry in America depends upon a careful consideration and under- 
standing of the whole situation, studied connectedly— culture, strip- 
ping of the fiber, and the preparation of the fiber for manufacture. 
This does not mean desultory experiments in culture on limited areas, 
and without a full knowledge of the requirements of a perfect ramie 
stalk, but it does mean systenmtic endeavor based on a full knowledge 
of past experience in our own and other countries, and the cultivation 
of acres instead of rods square, not for one year, but for several years, 
keeping a strict account of all operations and of actual expenses unci 
profits^ that the presentation of mere calculated estimates may be 
avoided. 

The conditions of ^ successful growth must be understood, By suc- 
cessful growth is not meant the ability of the plant to shoot up stalks 
of requisite height, and to clothe these stalks with a healthy growth of 
leaves, but that such stalks shall contain proper spin n able fiber alter 
having been grown, and in sufficient quantity per acre to yield an ade- 
quate return tor the cxpeuses of cultivation and the subsequent expenses 
of extracting the fiber and degumming it for the spinner. A stalk of 
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ramie either. grows rapidly and ranldy, when there is an excess of mois- 
ture, or it is s tun ted and of slow growth when opposite conditions pre- 
vail. 

Where one of these conditions follows the other in the same growing 
cropythe-fite after processes to fit it. 

for spinning, treatment necessary to reduce the hard or stunted growth 
to the condition of spiiiuable fiber may wholly disintegrate the: structure 
of the fiber in the softer or free grown portion of the stalk, and great 
w r a stage and 1 oss en sues. Or, the stalks in one part of the field may pro- 
duce one grade of fiber and those on another portion a different grade; 
or the crops from two cuttings may differ in the same way. An acre of 
ground should produce 10 to 15 tons of stalks with leaves, say 12 J tons 
average, or 25 tons for two annual Guttiugs. French experiments have 
shown that every ton of stalks and leaves when properly treated will 
give about 25 pounds of the chemically degummed fiber fit for spinning, 
and the records of recent experiments in this country show about the 
same result. 

It should be noted that this quantity of fiber means the product of a 
ton after the fiber has not only been cleaned upon the machine but has 
also passed through the subsequent processes to fit it for spinning, 
Another point to be noted is the diff erence in the cost of the fiber based 
upon the quality of ribbons turned out by the machine. According to 
the figures given b}- Landt^heeiV BieTe stripped bark costs to treat 
about $05 in are than China-grass, ton for ton of the degummed fiber, 
without considering differences of quality in the same grade of ribbons. 
It will readily be seen, therefore, that when the cultivation has been 
carelessly conducted, and the stalks are not only uneven in quality in 
themselves but uneven in different parts of the field (owing to different 
conditions of moisture, soil richness, etc.), that the loss in value may 
be sufficient to cat up the farmer's profits. This emphasizes the state- 
ment that the stalks should be grown freely and evenly during the 
season of their youth, and that they should be decorticated in such 
manner that they will approach as nearly as possible in appearance 
and quality to the China-grass of commerce. Too much water is as 
bad for a field of ramie as too little, and therefore it would seem that 
the best results will be reached where it is possible to employ some 
system of irrigation. And the application of fertilizers is also essential 
to successful growth. 

A point not so well understood as it should be in this country is the 
importance of replanting at least once in four or five years to keep up 
vigorous growth. 

CULTURAL EXPERIMENTS. 

Mr. James Montgomery, who conducted a series of very valuable 
experiments, running over a considerable period of time, in the Kangra 
district of India, in speaking of the establishment of the field and its 
care during the first two years ? writes as follows : 

After tins the plants may well remain undisturbed for four years, lmeing well 
"between after each crop, clearing away weeds, irrigating moderately during the dry 
season, and supplying manure where necessary. The only manure I had at com-' 
ma ml lias been vegetable, consisting mainly of the leaves and wood portion of the 
plant itself, and of tree and vegetable leaves stored up for the purpose, with which 
I n-. ix a considerable amount of wood ashes. With the aid of this only I have kept 
plants growing in the same spot for upwards of six years, but consecjiient on the 
then very crowded state of the ground the stems were short and very weak. I 
would., therefore, recommend a thorough removal after four years, the hind to be 
then well pdowed, cleaned^ and manured. 
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In establishing this field 11 so plants were set 4 feet apart each way. 
A Louisiana writer on this subject some years ago, bat whose name is 
not appended to the brochure, accomplished the same result in another 
way, but he advocates that the rows be 5 feet apart and the plants 1 
foot apart in the rows, He says: 

If the roots are permitted to spread for two or three Years they -will form a solid 
-■bed from row to. row., leaving no room for cultivation. This must be prevented by 
using a sharp rolling cutter on the plow; trimming the beds or ridges to a width of 
not over 18 inches or 2 feet. The method for doing this should be to cut or trim 
from one side only and allow the roots to spread on the other side, This would 
annually remove the old hard wood, keep the roots renewed and vigorous, and per- 
petnato the crops. The roots that are plowed out, if -not required for planting, 
should be gathered and stored lite sweet potatoes. 

Sett i n g out in rows is the only correct method of plan ti n g a fl eld of rami e. 
Some have advocated the plowing up of a field of ramie when the roots 
became overcrowded, leveling off the ground and removing all exposed 
tubers, leaving the field to start up anew from the roots that remain 
buried in the soil. This is a shiftless method at best, as it is impossible 
under such conditions, to secure an even stan d over the field , and an 
even growth of stalks is equally impossible. -Mr. Favier, who has con- 
sidered every phase- -of the ramie industry in France, from the prepara- 
tion of the ground to the manufacture of the finished fiber into the most 
beautiful fabrics, gives the following rules for laying out a field: 

The leveling being well established, there are traced furrows about 15 centimeters 
in depth and 20 centimeters wide, with, a space of 70 centimeters ' 1 between: In these 
furrows the plants are placed upright against the "slope of the furrow on the south 
side by preference, and 30 centimeters apart, alternating with the adjoining rows, 
and then they are covered so as to leave their tops level with tho : ground, or lightly 
covered to about ono or two centimeters in depth, if there is fear of late frost. The 
earth which serves for covering is taken from the side of the furrow by scooping out 
the irrigating trench. Wo intend by this alternating to establish a plantation iu 
the quinouncial form, each plant being placed opposite on an open space in the next 
line. Tim plantation is thus arranged in ridges, or "billows/' and channels;. A 
"billow" in agricultural parlance is a strip of earth raised between two trenches or 
channels. 

Another system which also gives good "results/ if practiced with care, 
is the following: 

Small projecting ridges are formed at a distance of 70 centimeters apart, and upon 
one side of these ridges, by means of a spike, there are formed holes 30 centimeters 
apart in which the plants are sunk: to a level with the surface. In both these sys- 
tems care must be taken to well heap up the earth around the plant, for if there are 
open places left about the root, the plant will not prosper. The lower extremity of 
the plant should be about on a level with the bottom of the irrigating trench, so 
that with the smallest quantity of water the moisture could easily reach the roots 
by infiltration and thus make sure of their growth. At the beginning of the plan- 
tation the channels should be as large- as possible. Later when the plant has well 
taken root the ridges are allowed to extend and the trenches to become narrower so 
that the plants come to occupy the center of the ridge. 

There is urgent need of further .carefully ^conducted experiments with 
ramie in this country, under expert direction, in order to show the 
best results attainable, -"and to ascertain conclusively the cost of the 
varied operations and the value of the crop to the farmer. In this con- 
nection it is suggested that large appropriations in the hands of mere 
prompters, without experience and without -practical knowledge of the 
requirements of the industry, or full appreciation of the obstacles that 
have hindered advancement, would be money worse than thrown away, 
for the failure can result only in an iiijury to the industry. 

- - . * Equivalent to rows about 27 inches apart, with the plants nearly one foot apart 
in the row. 
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FLAX GXJLTURjEJ FOR FIBER. 

The beautiful display of American-grown flax and Ainerican-iuanu- 
factured linen shown by the Department at the World's Columbian 
Exposition gave positive proof that the soil and climate of many por- 
v tious of the United States are especially adapted to this culture. That 
the industry has not yet been established on a self-supporting basis is 
due to the fact that the conditions under which it must be established 
are not thoroughly understood, and that the obstacles to success have 
not yet been removed. To reduce it to a proposition, the special needs 
of the industry are a full knowledge on the part of our farmers of the 
practice required to produce good fiber, and labor saving machinery to 
place this practice, agnculturally^ on a footing with other staple crops, 
in the production of which American farmers use the best agricultural 
machinery in the world. There is a third condition, the need of 
scutching mills to take the farmers' straw when grown and turn it into 
the kind of fiber that the manufacturer will purchase, but this is a 
question of capital, and when the other conditions are realized this 
matter will settle itself. 

So much has been written in previous bulletins of the Office of Fiber 
investigations regarding the proper practice for successful culture that 
it is hardly necessary to go over the ground in this report, although 
the suggestions will need to bo repeated, again and again, before the 
necessity for following the practice outlined is fully appreciated. Seed 
culture and fiber culture are so distinctly different that the farmer 
who essays to grow fiber by the same methods he employs in growing 
seed can only make an ignominious failure, and he will do well to avoid 
the experiment. On the other hand, the Department has received many 
samples of flax straw grown from foreign seed according to its direc- 
tions, and by men knowing practically nothing of fiber culture, which if 
retted and prepared would produce good fiber. 

But will it pay*? is the practical question. Not if the culture is con- 
ducted after the practice of foreign countries where flax culture is 
declining in many sections because of the primitive methods in vogue ? 
together with high rentals for land, and the heavy expense of fertilis- 
ing, which make the production too costly. 

The very cheapness of lands in this country and the fertility of the 
soil give us a positive advantage over many foreign flax-growers at 
the very outset. And with the establishment of what we have termed 
an ""American practice," the varied operations of which are cheapened 
by the use of improved labor-saving machinery, there can be no ques- 
tion regarding the ability of the farmer to produce a crop of straw eco- 
nomically. For the preparation of the soil the ordinary implements 
found on every well regulated American farm will suffice, and there are 
none better in the world. The weeding can not be accomplished by 
machinery, neither will it pay for the farm laborer to go over the gound 
upon his knees, as is done in Belgium, but by eradicating the weeds 
from his soil by careful previous culture, and by i)lanting only clean 
seed, the weeding will not be such a serious obstacle. 

FLAX MACHINES. 

The special classes of improved machines demanded by this indus- 
try, in establishing an American practice, are (1) a flax-pulling machine 
to do away with the laborious and costly hand pulling j (2) an econom- 
ical thrasher, to save the seed without injury to the straw; and (3) an 
improved scutching machine to prepare the fiber for market. 
AO 93—37 
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Several machines in each class have been brought to notice, the 
latest inventions being a thrasher and a flax puller in California^ and 
scutching machines in Michigan and Minnesota. Tbe pulling is done 
by band in foreign countries , but tbe American farmer will not pull 
flax, nor will the foreign -.-farmer- who" emigrates to this country— and 
pulling rather than cutting is essential. Here again machinery must 
be brought to the farmer's aid, and a machine -flax, puller is not the: 
mere possibility that it was even when these investigations were began, 
but a palpable reality. Three or four machines to accomplish the work 
have been devised, one of which we examined in St. Paul two years 
ago. The^e are not yet perfect/but: with experience, through practical 
demonstration in the held, and especially when there is an actual 
demand for such machines, they will be improved and perfected, A 
practical thrasher to remove the seed rapidly without breaking the 
straw is as much a disideratum. With the ad vent of a practical and 
rapid-working machine nearly every operation will then be conducted 
by horse power and the "American practice-' will have been established. 
There is 110 doubt that the agitation of the question of flax culture in 
the past few years, if it had done nothing else toward making the 
industry a success, has stimulated invention in valuable lines, flax- 
thrashing machinery holding a prominent place. 

As explained in a report of this. office, the retting is not an agricul- 
tural operation at all, but should bo conducted under the management 
of the scutch mill, for the scutcher alone is able to produce flax of a 
given standard from the straw grown on a dozen farms in his section. 

From retting we come to scutching. An improved flax-scutching 
machine is a necessity many machines have been invented.fer the pur- 
■ pose, Especially in Europe^but while some of them have done fair work, 
they have not given sufficient satisfaction to come into general use. 
The latest of these machines brought to our notice recently is the flax- 
brake and scutcher invented by Alexander Morison, of Alpena^ Mich., 
which, it is claimed, turns out 150 pounds of flax fiber in an hour from 
600 pounds of straw. As we have seen only samples of the fiber, and 
have not witnessed the machine in operation, it is impossible to make 
authoritative statements concerning it 




Fio, 1.— Tlie Mcriaoti £Lax brako and scutcher. 



The machine is a combination of two patents, the first and original 
patent dated November 10, 1891, and the other- patent dated December 
26, 1893, using the brake of the one patented in 1893 and the scutcher 
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of the one patented in 1891. In the construction of machine there is 
a table where the straw is spread in a thin layer, crosswise, and in this 
table a pair of endless chains cany the straw forward in front of the 
brake. 

The strav/ is broken and crushed upon a fluted brake table with the 
flutes riinniiig lengthwise. When the straw comes up in front of the 
brake it lies crosswise of these, flutes^ and before coming quite up to the 
brake is pressed close on the flutes by several springs arranged so as 
to let the straw pass under the brake roller without bunching in front 
of it. The straw is carried over this fluted table by sis endless chains ; 
two long ones that carry it off the spreading table, and four short ones 
that run only the length of the fluted iahle. The fluted roller does the 
breaking. The flutes of this roller intermesh in the flutes of the fluted 
table/ This roller moves backward and forward from side to side of the 
fluted table, and as the straw is carried in sidewise under the roller in 
its fall length by the endless chain it is crushed and broken. After 
the broken straw has left the roller, and before it leaves the end of the 
fluted table, it is picked up in the center by a thin endless chain with 
slim, sharp-pointed teeth, which come up through the fiber, and as the 
chain moves toward the rear end of the machine the fiber is carried 
under a grooved pressure bar that presses and holds the fiber firmly in 
the teeth of the endless chain. As the fiber passes through between 
the first pair of revolving scutches it whips and combs the fiber down- 
waixls ? :and as it passes between the second pair it scutches and combs 
it upwards. 

The inventor states that the machine is operated by one man and two 
boys; 7,500 pounds of straw is claimed as the record for a ten hours' 
run,, and of long fiber saved, with "the tow nearly all taken out, 1,500 
pounds, 

Mr. Eugene Bosse, of St. Paul Park, Michigan, has recently invented 
a scutching machine^ but we have seen neither a description of the 
principle involved in the construction nor specimens of its work. 

Among recent foreign inventions may be mentioned an improved 
flax-breaking machine invented by Arthur Spiegeiberg, a flax merchant 
of Dundee, Scotland. Its manufacturers make statements as follows: 

■ The ma chine has been designed with the object of preserving and saving the fiber, 
and the results obtained demonstrate how successfully this is accomplished. It 
deals with tlie flax straw in a manner closely resembling the action one applies by 
hand to small-portions of straw, to see, for instance, if it be well retted. The manu- 
facturers state that the straw is fed into the machine as in an ordinary breaker, and 
leaves it iu the form of a ribbon, and in a state to be sent direct to the hackle with- 
out the necessity of scutching. It effectually breaks and detaches the *<shive" 
from the fiber, and thus proves its marked superiority over any existing system, 
The results attained have exceeded the most sanguine expectations of the inventor. 
A small parcel of Livonianilax straw treated on the premises of an Arbroath spinner 
yielded 25 per cent of line, or 'practically as much line as can be produced by other 
systems in smitehed flax. The machine is easily worked (1 to 2 horse power), and 
is able to treat about 12 cwt. of straw per day. Every precaution has been taken 
to test the practical efHciency of the machine before putting it before the public. 
The makers are Messrs. Samuel Lawson & Sons, Leeds. 

' . FLAX CULTIIEAL EXPERIMENTS. 

It is interesting to note that among the many samples of flax straw 
shown at the Columbian Exhibition was one grown in Colorado by a 
fanner of that State whose experience had been limited" to culture for 
seed. His product was found to be so excellent that the committee 
unhesitatingly gave it an award, its special merits being length of straw 
and tenacity of liber, showing generally good cultivation. Flax-grow- 
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ingwith irrigation should be the. subject, of special experiment under 
expert direction, as irrigation at the proper season would doubtless do 
away with the chief causes of the lew failures that were recorded in the 
Department experiments in 1891, viz, drought on the one hand, at the 
'time when the crop should have had the needed moisture, and overplus 
of moisture on the other hand through heavy rainfall, before the plants 
had established themselves, annoyances which the farmers in irrigation 
districts do not fear. 

A small flax experiment was conducted under Department auspices 
in the State of Washington during the season of 1893 by Dr. A. W. 
Thornton, of West Ferndale, .'assisted by a number of farmers of the 
Paget Sound region. The immediate results of this experiment are 
very interesting; the samples of straw submitted are fine, long, and 
even, with a thin, brittle straw, the -'strive separating from the fibrous 
portion of the stalk readily even in an unretted condition. The straw 
produced in this experiment should be retted and the fiber prepared, 
iind we have no hesitancy in saying that, if the work is properly done, 
as far as possible after the manner of retting followed in the Lys dis- 
trict of Belgium. , a high- grade flax will result. A more comprehensive 
experiment is recommended for the present season, as flax culture can 
doubtless be made a profitable industry in this region. 

Experiments of the* Department in 189I- ? 92, both in Washington and 
Oregon, have demonstrated that the'far Northwest is especially adapted 
to the growing of high-grade flax. Samples of straw received from 
Oregon in 1891 were of superior quality, and with proper preparation 
would have produced a fiber approaching in strength and fineness to 
the best European flaxes. 

The fine samples of linen crash manufactured in" the United States, 
from home-grown flax, and exhibited in the Department's fiber collec- 
tion at the World's Fair in Chicago, prove that we can manufacture 
flax. The largest display was of bleached and unbleached crash in 
bolts and draped fabric, manufactured at the Stevens Linen Mills, 
Webster, Mass,, from flax grown and prepared in Minnesota by Mr. 
Eugene Bosse. A second display of fine crash and towels with bor- 
ders was received from the Sioux Falls Linen Mills, South Dakota, 
made from flax grown and prepared in that State, 

THE GROWTH OF FLAX FOR EXPORT. 

During the year several letters have been received from Europe 
making inquiry concerning flax for export, soliciting samples, and ask- 
ing for the addresses of those who might be able to supply a foreign 
demand. At the same time the United States consul- general of Ger- 
many has recently presented a report, with interesting statements con- 
cerning the imports of flax into that country, in which the possibility 
of exporting American flax fiber to Germany is seriously considered. 

The possibility of developing an export trade in flax with foreign 
countries has been dilated upon in former reports issued from the Office 
of Fiber Investigations, and the feet of a steadily declining home supply 
in foreign flax- growing countries has been pointed out. That foreign flax 
spinners are looking to this country as a future source of supply empha- 
sizes the importance of growing flax Tor fiber in the United States, 
where in so many sections the conditions are advantageous. 

The consul-general at Frankfort states that during the year 1892 
Germany imported over 6(>,OO0 tons of raw flax fiber, which was utilized 
by thirteen large spinneries. Over 55 ? 0Q0 tons came from Eussia, 
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which /country;, it seems, also exports largely to England and Belgium, 
indicating a demand for the raw fiber in these countries. Germany 
admits this product free of duty; -and owing to the differences on the 
question of the tariff existing between Germany and Bussia, the com 
sub pertinently suggests the possibility of the fiaxseed-growers of the 
United States, who now throw away immense quantities of the straw, 
utilizing it by taking the trouble necessary to save and prepare it for 
export. It is urged as more. than probable that in certain sections of 
this country, and at the expense of a little time and trouble, the flax 
straw now wasted may be so saved as to compete with the Bussian 
flax straw in the markets of Germany, England, and Belgium. 

It is a mistake to consider that utilization of the now wasted straw 
from fields where flax is grown for seed will supply tliis dem and. The 
straw from a field of flax grown for seed is coarse and woody, and, as a 
rule, is deficient in fiber. By adopting a mean in our practice between 
the two extremes of culture flax grown for seed alone and flax sown 
thickly tor fine fiber, we will be able to grow both seed and fiber^ and 
the latter will be of a quality as good as much of the flax that is 
exported from Bussia. The larger part of the straw from seed cultiva- 
tion, as now practiced in this country, would not give a quality of flax 
that the German spinners would buy at any mice, and it is doubtful if 
it would pay to work it on account of the straw being so coarse and 
short and so deficient in fiber. Our farmers can improve their product, 
however, with a very little extra labor and expense, and produce a lint 
that can be utilized in manufacture and at the same time they can 
save their seed. This matter has been fully discussed in former reports 
ssued from this office (Fiber Beports ISos. 1 and 4), to which the reader is 
„ referred for details of the special practice required. 

PINEAPPLE FIBER, 

In the report last year there was a short chapter with an account of 
experiments in Florida, made to determine the yield of this fiber to the 
ton of leaves, and to ascertain whether the quality of the fiber was 
sufficiently good for utilization commercially if it could be extracted 
economically. The fact that the pineapple is cultivated for its fruit 
over a large area of southern Florida, and that the leaves are allowed 
to go to waste after the fruit has been cut, makes possible in Florida 
a new industry that may add considerable to the resources of the State. 

Experiments with the fiber were only preliminary, but as far as they 
went were most satisfactory. The fiber yields readily to machine 
manipulation and comes out white and clean without washing by 
simply drying in the sun after being extracted. The desideratum is 
an economical means of extracting the fiber, and as there are over 
20,000 leaves to the ton it will be seen at the outset that the economical 
machine will be one that takes quite a quantity of leaves at a feeding. 
The machine used by the Department at Oocoanut Grove was inade- 
quate from the commercial standpoint, as only a few leaves could be 
extracted at one feeding. It produced almost perfect fiber, however, 
and enabled us to attain the object of the investigation, viz, the cle ter- 
mination of quality and yield, although without regard to cost of pro- 
duction. 

MACHINES FOE" "EXTRACTING THE FIBER. 

Eeeently the attention of pineapple-growers and others has been 
called to the possible importance of the new industry and a large cor- 
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respondence lias resulted. Further experiments are needed to settle 
the question of economical extraction of the fiber. The sisal hemp 
machines will accomplish tlie result in a manner, but the leaves differ 
so greatly in structure and size from the leaves of the fleshy agaves 
that the sisal machines would be found too rough and, it is thought, 
would injure the fiber. Possibly some niodihcation of the machines 
described in Fiber Eeport No 3. on sisal hemp culture, and in Fiber lie- 
j)ort Ho. 5, on the leaf fibers, would answer the purpose. It would need 
to be a smaller machine, specially constructed to manipulate the hi or e 
delicate fiber found in the leaf of the pineapple plant without injur- 
ing or breaking it,- which would necessitate great waste. An Improve- 
merit on the Yan Buren machine that would permit of continuous action 
without the withdrawal and reversal of tlie leaves in order to clean 
the ends held in the hand, might accomplish the result, or the con- 
struction of a modified machine embodying the best principles of the 
T. Albee Smith and J. (3. Todd sisal hemp machines would, it is 
thought, jiroduce a valuable decorticating device. Mr. W. T. Forbes, 
who has experimented with samples of liber sent from the Department, 
informs us that the fiber "will '"not stand the high degree of heat of a 
digester, and a ^process n depending in part upon heat would not be 
satisfactory, as the fiber might be weakened. Experiments will be 
made, however, upon green leaves to further test this matter. 

Undoubtedly there will be a great future for this industry if the 
fiber can be extracted economically. In a ton of pineapple, leaves there 
is double the; weight of fiber that is in a ton of green ramie stalks, with 
the added advantage that when the fiber has left the machine and has 
been dried it is ready for market without having to be degummed. It 
is true that the fiber is less valuable than ramie, but, oh the other 
hand, it could be utilized in many products where more, valuable fibers 
are employed, and doubtless new uses would be discovered. 

We know that certain forms of pineapple fiber have been utilized in 
eastern countries in the fabrication of most beautiful tissues, poetically 
referred to as " the woven wind of India's looms/* Among the possi- 
ble uses of the Florida fiber may. bo mentioned fine twines similar to 
u flax threads/ 7 yarn to be used in the backing of carpets, the coarser 
fabrics, and even tapestries and upholstery goods. And it has been 
suggested that it could be used as the warp in silk textures and for the 
finish ibr farniture coverings, etc., with the advantage that it would be 
moth proof Dr. Thos. Taylor has subdivided Florida pineapple fiber 
to the one^ten thousandth of an inch. In recent tests of strength it 
was found that a fiber twisted to the size of binding twine stood an 
average strain of 150 pounds. 

It is most important that the machine question, as it relates to the 
economical extraction of the fiber, should be settled, when capital will 
undoubtedly come to the aid of the pineapple -growers and make a suc- 
cess of the new industry. : 



PALMETTO PIBBH INnUSTEIES. 

Among the vegetable fibers imported into the United States is a 
coarse upholstery "'material known commercially as Grin vegetal, or 
African fiber, 900 tons of which were imported last year. The fiber is 
produced from the leaves of the Glicmairops JimmUs, a species of pal- 
metto closely allied to the saw or scrub palmetto of Florida and the 
Southern States, the supply of which Is almost inexhaustible. The 
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leaves can be shredded by simple machinery, and if the operation could 
be performed in this country at an economical cost to admit of compe- 
tition with the foreign article the preparation of the fiber could be 
made a large industry. The saw palmetto should become a valuable 
fiber plant, as there is no ..part,. of the plant that is not available for 
some jmrpose. The fresh roots", which are 3 to 5 inches in diameter, 
are made into cheap brushes, They are sawed into discs an inch or 
more in thickness, the pulp scraped out to the depth of two -thirds of 
an inch by means of toothed scraping wheels, when the longitudinal 
fibers thus exposed form the bristles of the brush, the untouched por- 
tion of the disc forming the back. This takes a fine polish, and when 
the sides are shaped and polished the brush is completed. 



USES OF PALMETTO LEAF STEMS, ROOTS, ETO. 

The leaf stems are used to some extent as a coarse fiber material. 
The Loornis Manufacturing Company, at Fernandtna, Fla., produces 
from these /stems a substitute for eow 7 s hair in plastering, which is not 
only cheap but very durable-;- The stiffer fiber, when combed out, is 
capable of use in the manufacture of whisk brooms, though the fila- 
ments are somewhat brittle. A coarse cordage might also be made 
from the fiber, but it would lack in softness and strength compared 
with the commercial fibers. The leaves, as stated, can be shredded to 
make a good upholstery material, and they also form a most valuable 
paper stock. 

Both roots and leaves of the palmetto contain a large percentage of 
tannin, and the extraction of the tannin from palmetto leaves has 
already become an industry. Mr. 0, B, Warrand, of Savannah, tra., 
has recently sent to the Department samples of leather tanned with 
this product in twelve days, and claims that this leather can be. more 
economically riroduced than the leather tanned with oak or hemlock 
bark. The residue forms a valuable paper stock, which is also utilized. 
Eegarding the process of extraction, Mr. Warrand informs us that 
the leaves and stems are separated, the stems are crushed flat through 
rollers^ but the leaves are finely shredded ; this material is then placed 
in a large wooden tank and covered with water, and the mass is 
brought to the boiling point, but is not allowed to boilviolently^ it is 
kept near, but below, the boiling point for forty- eight hours ; the liquid 
is then ready for the tannery. After the tannin has been extracted 
the palmetto is steamed in a chemical solution, which removes the sili- 
cate contained in the palmetto and changes the glossy shield to a 
"gummy mass, which can be removed without injury to the fiber. In 
making imitation horsehair this gummy mass is allowed to dry, as it 
adds to the elasticity of the fiber. There are several combinations in 
which the production of tannin and fiber can be advantageously oper- 
ated. Tanneries situated in the vicinity of paper mills can grind the 
palmetto in the same manner as bark ; the residue, after bleaching, is in 
the proper shape for the paper mill. In this way palmetto can be profit- 
ably s hipp e d and used at Ion g dis tan ces. 

Showing the cheapness of the supply of raw material, which is prac- 
tically inexhaustible and which rapidly reproduces itself, it is stated 
that the cost of cutting and gathering the palmetto will not-' exceed $2 
per ton? hauling and baling will cost about f 1 per ton, and if fifty cents 
be paid for stumpage to the land-owner it is claimed that palmetto ought 
to be delivered at the cars from $3 to $4 per ton, f. o. b. 

The cabbage palmetto is used to a considerable extent as a brush- 
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fiber material/ the u boots," or spathes of the leaf stems, which sur- 
round the u bud " being used as the raw material. The Florida Fiber 
Company, of Jacksonville, has been inanutaeturrng this brush fiber lor 
several years. The prepared; fiber is reddish in color and wiien polished 
and oiled forins a handsome Vbrush ^nateriaL After combing out the 
straight fiber, there is about TO per cent of tangled, softer fiber, which 
resembles coir. Wo are not able to state that this is manufactured^ 
though it is capable of employment in several uses. 

The selected leaves of the cabbage ppJmetto are capable of manufac- 
ture into hats for summer wear; of great beauty and finish. In the 
bazaars of Florida cities that are winter resorts, ladies' hats made of 
this material are regularly sold, and men's hats are also made from this 
species. 

THE INDIGENOUS BAST FIBERS. 

" There are probably a dozen species of indigenous plants in the United 
States capable of producing a fair quality of fiber that grades a little 
higher than jute, two or three species of which produce fiber almost as 
good as hemp. Specimens of the plants and, small samples of the 
rough stripped fiber are frequently submitted to the Department by 
those who desire information regarding the possible commercial value 
of these fibers, and suggestions as to cultivation. Some of these have 
already been experimented with in a small way, such as the AMiilen 
avicemiWy Asclepias incamata, Urtiea gracilis, JJrena lobata, .and the 
several species^of mallows which; belong; to the genus Hibiscus. 

In regions where flax and hemp can be readily grown , t-h ese species, 
doubtless^ will never be cultivated for their fiber ; but there are local- 
ities where such fiber industries, even should; they never reach large , 
I)roportions, would benefit the community in which the enterprises were 
located, As they are matters of constant inquiry, letters coining from 
every section of the country, the tacts regarding the different species 
have been collated lor publication and will form Beport Xo. 6 of the 
Fiber Investigation series. A considerable amount of valuable infor- 
mation has been accumulated on th£ subject . A full series of both 
Btalk and fiber of the different species was exhibited at Chicago. 
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Sm: Inasmuch as the operations of the Office of Eoad Inquiry have 
but fairly begun, it may be useful to present a statement of its plans 
and purposes as formulated or approved by you, and of the prelimi- 
nary work already done in accordance therewith. I have the honor, 
therefore, to submit the following report. 
Yery respectfully, 

Eoy Stone, 
Special Agent and Engineer for Eoad Inquiry. 

Hon. J. Sterling- Morton, 

Secretary, 



PLANS AND PURPOSES OF THE INQUIRY. 

The work of this office was begun in pursuance of the following 
apj)ropriation made by the-Fifty-second Congress: 

To enable the Secretary of Agriculture to make inquiries in regard to the systems 
of road management throughout the United States, to make investigations in regard 
to the best method of road-making, to prepare publications on this subject suitable 
for distribution, and to enable him to assist the agricultural colleges and experi- 
ment stations in disseminating information on this subject, ten thousand dollars 
($10,000). 

Upon my appointment as special agent and engineer, I received the 
subjoined letter of instructions: 

U. S. Department of Agriculture, 

Office of the Secretary, 

TFasliington, D. C, October 3, 1893, 
Sir: You have been thi3 day appointed to supervise and carry out the investiga- 
tion pursuant to the statute approved March 3, 1893, which has four branches: 

(1) To make inquiries in regard to the systems of road management throughout 
the United States. 

(2) To make investigations in regard to the best method of road-making. 

(3) To prepare didactic publications on this subject, suitable for publication. 

(4) To assist the agricultural colleges and experiment stations in disseminating 
information on this subject. 

It will not bo profitable to enter upon all these points at first. The work under 
the appropriation will need to bo of gradual growth, conducted at all times econom- 
ically. Therefore it is not expected that there will be any considerable force of 
clerical help, and, aside from your salary, no considerable expenditure for the pres- 
ent. It is understood that you have ab your command the data for a compilation of 
the laws of several of the States upon which their road systems are based. It should 
be your first duty, therefore, to make such collection complete, and prepare a bulletin 
on that subject. 

Incidentally, while preparing this bulletin, yon should charge yourself with col- 
lecting data relating to different methods of road-making, which, in the first instance, 
should bo generic in their character; including — 

(I) The best method of constructing a common highway without gravel or stone. 
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(2) Gravel highways. 

(3) Macadam and other stone roads. 

(4) Data upon which to base suggestions for the transportation of material within 
reasonable access, for the proper surfacing of the roadbed. These data should form 
the foundation for the second bulletin, or second series of bulletins. 

There are certain restrictions I wish specifically to bring to your attention. It 
must be borne in mind that the actual expense in the construction of these highways 
is to be borne by the localities and States in which they lie. Moreover, it is not the 
province of this Department to seek to control or influence said action except in so 
far as advice and wise suggestions shall contribute towards it. This Department is 
to form no part of any plan, scheme, or organization, or to be a party to it in any 
way, which has for its object the concerted effort to secure and furnish labor to 
unemployed persons, or to convicts. These are matters to be carried on by States, 
localities, or charities. The Department is to furnish information, not to direct and 
formulate any system of organization, however efficient or desirable it may be. 
Any such effort on its part would soon make it subject to hostile criticism. You 
will publish this letter in the preface to your first bulletin. 
Yours truly, 

J. Sterling Morton, 

Secretary. 

Mr. Roy Stone, 

Special Agent and Civil Engineer, 

Good Iloads Investigation. 



PRELIMINARY WORK. 

Upon receipt of these instructions, letters of inquiry were prepared 
and sent — 

(1) To the governors of all the States and Territories, as follows: 

The Congress of the United States having made provision [here follows the appro- 
priation as above], I have the honor to request your excellency's aid and cooperation 
in inaugurating this important inquiry. 

The information regarding foreign roads and road-making gathered by the Depart- 
ment of State through its consular representatives has proved to be of great value, 
and a corresponding home inquiry should bo even more profitable. So many States 
and communities are attempting road improvement, and so mauy others are consider- 
ing it, that a definite knowledge of what each has proposed or accomplished might 
be invaluable to many of the others. Such knowledge can be practically reached and 
disseminated only through a central agency, but that agency will need the assistance 
of all tbe State and local officials concerned in order to bring its work within tha 
means allotted by Congress and within a proper limit of time. 

Tho officer in charge of the inquiry has therefore been instructed to communicate 
with the secretaries of state of tho several States on the subject, and the Depart- 
ment would respectfully ask your excellency, if it meets with your approval, to 
give your sanction to his requests, together with such voluntary aid as it may be in 
your power to give or procure, and will be further indebted to you for any recom- 
mendations or suggestions regarding sources of information or the scope of the inquiry 
itself, which is as yet somewhat undefined. 

(2) To the secretaries of state 7 as follows: 

The act of Congress making appropriations for this Department for the current 
fiscal year contains the following provisions: 
"To enable" [etc., as before]. 

The scope of this inquiry corresponds closely witli that of the one successfully made 
by the State Department, through its consular representatives, into the road laws 
and methods of road construction in foreign countries. 

The success and value of a home inquiry will depend much upon the aid given it 
by the various State and local officials who have been concerned in road improve- 
ment. I have the honor, therefore, to request your cooperation in this important 
work, to the extent at least of furnishing the names of all such officials and of any 
individuals who may in your judgment be able to give valuable information or sug- 
gestions pertaining to the subject. 

I take leave akso to ask for copies of all recent laws or compilations of laws bear- 
ing upon roads and highways. 

As the inquiry progresses the Department will furnish yon with copies of all pub- 
lished results. 
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(3) To Members of Congress, as follows: 

la pursuing the inquiry into "systems of road management" and "methods of 
road-inaking," authorized by the Fifty-second Congress^ the U. S. Department of 
Agriculture desires to communicate on the subject with the best informed authori- 
ties and private individuals throughout the United States, and, to expedite the 
matter^ I have the honor to request your aid in procuring the names of all counties 
or townships in your State which have made a systematic attempt at modern road 
improvement, and also the names and addresses of the officials and of some of the 
individuals most actively concerned in such improvement, whether in respect to 
legislation or road, construct ioni 

If you are personally interested in the subject I shall be glad to receive any fur- 
ther information or suggestions from you pertaining to the inquiry. 

(4) To. the State geologists, as follows : 

The U. S. Department of Agriculture has been assured of the general and hearty 
cooperation of the State governments in the inquiry authorized by Congress ^'into 
the systems of road management and the best methods of road construction through- 
out the United States and as one of the most important branches of the inquiry 
relates to road materials and thereby comes within your province, I take leave to 
ask for such information onthat head as you may be able to give — Shaving in view 
the supply not only of your own but of adjacent States — if you have material of 
superior quality. The general use of the highest class of materials involves the cost 
of railway transportation for most of them, but the Department is already assured 
by many of the railway companies of their disposition to accord extremely low rates 
on such traffic for the encouragement of road-building, and if this action becomes 
general a haul of 100 or even 200 miles may not be prohibitory, so that the very best 
roads may be built in regions which have no local supply of material. 

I send herewith the general circular of inquiry, and shall be glad to receive any 
information you may be able to give or obtain on other branches of the subject* 

(5) To railroad presidents, as follows: 

The U. S. Department of Agricult ure has been authorized by Congress to make 
inquiry into the systems of road management throughout the United States and the 
best methods of road-makings and to eolleet and distribute information regarding 
the same. 

The interest uniformly shown by railway managers in the improvement of high- 
ways warrants the Department, which has been charged with this inquiry, in asking 
their assistance. The undersigned, therefore, respectfully requests : (1) Information 
(which can doubtless be gained through your engineeriDg department) regarding the 
supply of good road material along or near your lines — their location, character, 
accessibility, and the cost of preparation and loading on cars; (2) your schedule 
rates for transportation of the same; (3) a statement of any reduced rates or free 
transportation that may have been granted or offered in special cases to encourage 
road-building; (4) any information, recommendations, or suggestions from yourself 
or any of your staff that may promote the success of this" inquiry or the general 
interest of road improvement. 

(6) General circular of inquiry, as follows: 

The U. S. Department of Agriculture, being eharged by Congress with an inquiry 
into the systems of road management and the best methods of road construction 
throughout the United States, desires information upon the following points: 

(1) The practical working of the recent road laws of the various States wherever 
the same have been tested/ the difficulties found in their application, and sugges- 
tions for their amendment. 

(2) The character and cost of the roads built under these laws, the materials used, 
and the present condition and prospective durability of such roads. 

(3) The location and character of any superior stone for roads which is accessible 
by railway or water, the cost of quarrying, preparing, and loading the same, the 
mileage rates of transportation, and any instances of reduced or free transportation 
given by railways tor the encouragement of road-building. 

(4) The same information, so far as applicable, regarding materials naturally pre- 
pared, such as the Paducah and Tishomingo gravels, the Hamilton sandstones, and 
the Chickamauga Hints, 

(5) The results of any experiments in the construction of narrow and cheap hard 
roads, or of roads having one track of earth and one of stone or gravel, with full 
particulars as to cost and method of construction. 

(6) The result of any practical experience in the use of burnt clay for roads. 

(7) The cost and benefits of tile drainage of roads as shown by practice, 
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(8) The "best method of construe ting a common highway vritliont gravel or stone, 
and with or without under drainage. 

(9) Definite facts as to the enhancement of property. Tallies through road improve- 
ment. 

(10) The results of any experiments in the employment of convict labor on roads 
or the preparation of road materials. ^ 

(11) The details of all bond issues for road improvement^ and liow, where, and at 
what cost the bonds were marketed. 

(12) The rates allowed in each State for men and teams in work in'g out road taxes, 
and the actual value of such work as compared with labor paid for in cash. 

CHARACTER OF THE INFORMATION COLLECTED. 

The responses of tlie governors and secretaries of state have been -_ 
most hearty and cordial, giving evidence of the warmest interest in tlie 
work and promises of all the assistance in their power, 

Many Members of Congress have responded in like manner. The 
State geologists are beginning to supply the information asked of them. 
Fifty railroad companies have already sent in reports of their engineers 
or -other officers, many of them very complete and satisfactory. This 
informatioii is being tabulated, and when it is all received, with that 
from the geologists, it will be possible to make a map showing the loca- 
tion and cost of the best road materials throughout the United States. 

The office of the United States Geological Survey is rendering -valu- . 
able assistance, and it could be of the greatest service in the general 
inquiry if its means permitted. 

Nearly all of the railroad companies show a willingness to promote 
the improvement of highways by cheap transportation of materials,, 
and since in any general system of improvement railway transportation 
will be almost iiniversally required, if the best materials are to be used, 
this is one of the most encouraging features of the situation. 

RECENT STATE HIGHWAY LEGISLATION. 

The first bulletin of this office is now in the hands of the printer, 
and is composed of a brief of the new road laws of 14 States, with 
full extracts of the essential portions of the same, and some recom- 
mendations made by innuentiai public bodies but not yet carried into 
legislation. 

The advance in road legislation proceeds on several distinct lines: 

(1) In the direction of more rigid provisions for carrying out the 
old systems without radical change of the systems themselves. 

(2) More liberal "tax levies. \ \ 

(3) Substitution of money taxes in place of labor. 

(4) Local assessment, according to benefits, for construction of new 
roads. 

s (5) Construction by townships, with power to issue bonds. 

(6) Oonstruction by counties. 

(7) State highway commissions. 

(8) Provision for working convicts. 
(§) Direct State aid to road-buildmg. 

(10) Building of State roads. 

CHARACTERISTIC FEATURES OF OEETAIN STATE LAWS, " 

The new road law of Tennessee (1801) is an admirable example of 
the iirst of these classes. By giving to the county court full power 
and direct control over the whole subject of roads, it ought to eliminate 
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the evil "influences, of local polities and the easy-going methods that 
generally prevail. The court classifies the roads, establishes the dis- 
tricts, and appoints the commissioners; ^ach commissioner divides 
his district into sections and appoints the overseers. The commis- 
sioners have full control of the roads aind bridges and can remove the 
overseers at pleasure. The court assesses the road tax, within a limit 
of eight days' work for each male" inhabitant between 18 and 45 years 
of age, and of 25: cents per $100 of property. The overseers may dis- 
miss any man whoso work is unsatisfactory and proceed against him 
by suit as in case of refusal to work or failure to pay the property tax. 
Damages in such cases are collectable out of any property, except the 
homestead, or out of wages. 

The overseen on his part is liable to be sued by any citizen for neg- 
lect of duty and to be fined $20 therefor, and commissioners for the 
same offense are liable to be indicted and fined $50, Such fines to go 
to the road fund. 

In the direction of increased tax levies, Vermont, New Hampshire, 
North Dakota, and Oregon are conspicuous, the last-named State 
allowing the county courts to levy a special tax of 50 cents on the $100 
and 82 per head for a county road fund. 

The abolition of labor taxes is absolute in New Jersey and also in 
WiseonsiD, excepting in those towns which specifically vote to retain 
it. It is absolute in those counties of New York whose board of super- 
visors adopt the county system, and option alwith all the towns in New 
York by affirmative vote at town meeting, many having already availed 
themselves of this privilege. ; 

Construction on the local assessment plan, extending to a limit of 3 
miles on each side of the liiie of road, obtains to some extent in Ore- 
gon, Indiana, and by special acts in Ohio. In Oregon the county may 
assume 50 per cent ot the cost, and in Ohio a larger share is usually 
placed on the county list by the act. 

Construction by townships has been quite extensive, and in Pennsyl- * 
vania and New Jersey township bonds have been largely and success- 
fully used. 

The county system 5 however, is the special feature of recent legisla- 
tion, many of the new States having started out with it in some form 
- and many -of - the older ones having adop ted or seriously considered it. 
The issue of county bonds is provided for in New York, New Jersey, 
Indiana, Michigan, and Washington, but in the last two a popular vote 
is requisite to authorize the issue, and in Indiana the term of payment 
is limited to five years. 

State highway commissions have been constituted in Massachusetts, 
Vermont, Pennsylvania, Ohio, Michigan, and possibly in other States; 
these are generally .temporary bodies charged only to inquire and recom- 
mend, but in Massachusetts the commission is permanent and has 
important duties connected with actual road improvement. 

In the working of convicts on roads New York is making an experi- 
ment near Clinton Prison with State prisoners, and Tennessee makes 
all persons confined in county jails or workhouses av r aiiable for high- 
way labor. 

New Jersey is r>rob ably the only State giving direct aid to road-build- 
ing. Such aid is limited to one-third of the cost of roads built by the 
counties and to the sum of $75^000 " per annum. 

The high way commission of Pennsylvania h as reported a bill for 
State aid to the amount of $1,000,000 per annum, to be distributed 
among the townships in proportion to the road tax paid by them, on 



590 



REPORT-: OF THE SECRETARY OP AGRICULTURE. 



condition tliat tliey set aside 25 per cent of their tax for making per— 
nianent highways. 

Building of State roads has been done in some western States, and 
W asbington is now building a road through 1 the Cascade Mountains 
under charge of a special commission. 

The Massachusetts, highway commission has authority to adopt any 
road as a State highway, to be constructed and maintained as such if 
the legislature makes appropriation therefor. 

Cooperative road-building, as provided for in Hew Jersey, has been 
very successful, abutting land-owners paying one-tenth of the -cost, the 
State one-third, and the county, by sale of bonds, the remainder. 
Under this law 10 miles of road were built in 1802, 25 in 1893, and 64 
are applied for by land- owners for 1894. 



NEW ROAD COH8TRU0TIOH. 
REDUCED COST OF ROAD BUILDING-. 

Information on this head is meager as yet, but enough has been gained 
to show that new construction is proceeding in many parts of the conn- , 
try, and that, as might be expected, increased knowledge and skill, 
improved machinery and methods, and extended practical experience 
are rapidly lessening the cost of good roads. 

Mr. E. Harrison, civil engineer, of Asbury Park, X. J., tinder 
whose supervision permanent roads have been constructed in that State, 
says : - u Three or four years ago the cost of _ road-building was $10,000 
per mile. Last 3'ear I built roads for §3,500 per mile ;-. th e stone was 
brought by rail at a cost of $1 per ton for transportation." Map M. £L 
Crump, of Bowling Green, Ky* ; who;. has built many miles of the excel- 
lent highways in that State, says a good telford road can be built for 
$2,000 per mile, including grading. J t B. Hunnicutt, professor of agri- 
: culture in the University of Georgia, states the cost of good hard roads 
recently built in that State, giving one track of stone and one of earth, 
at 11,200 per mile. H. G-. Chapin, supervisor, of Canandaigua, K. Y., _ 
recently reports the building in that town of 10 miles of single track 
stone road with an earth track on each/side for $900 per mile, the crushed 
stone being laid 1 foot deep and 8 feet wide. In this case the township 
owns a movable crusher and prepares its own material, the neighbor- 
ing tanners delivering field stones at the crusher tor 20 cents per load, 

BENEFITS OF ROAD IMPROVEMENT. 

Information in this regard is more abundant. A few well- authenti- 
cated cases are selected. 

Hon. Edward Burrotigh, president of the State board of agriculture 
of New Jersey, says that on the new stone road from Merchantviiie to 
Camden his teams haul 85 to 100 baskets of potatoes, where they for- 
merly hauled only 25. Mr. Burr ough says further that " one - of our 
counties has issued $150,000 of 4 per cent bonds and put down 60 miles 
of stone roads, ' averaging- 16 feet wide, and though they pay the taxes 
to meet the interest on these bonds, their tax rate is now lower than it 
was before the roads were built.' 1 

/Mr. Ohapin, heretofore quoted, says of the Canandaigua roads that 
they are as good in March as in July; that they have increased the 
value of the adjoining farms many times the cost of the roads, and 
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tliat tlie cost of keeping -them in gO£*d repair is much less than that of 
keeping poor roads in poor repair. Mr. Garfield, speaking at the Michi- 
gan engineers' conyention in 1893 7 says that in his township, while 
farms have generally been declining in valne, the building of a gravel 
road 4 miles in length has increased the value of those adjoining it 53 
to 40 per cent, and this not a free, but a toll, road. 

The owner of a large tobacco plantation some miles from Henderson, 
Ky. } having great diMeulty in moving his product to market in that 
city, organized a company and built a toll road, He estimates the 
increase in the valne of his property at threefold, while the road has 
paid anniially over 10 per cent in dividends. 

Additional evidence trom farmers in New Jersey is given below. 

Erom H. Darnell, Mount Laurel, E. JV: 

In reply to your letter asking the views or opinions of farmers as to tlio efforts now 
being made regarding the permanent improvement of public roads, I would say that 
since having some of them so improved among us it is the universal opinion among 
farmers that they are of more benefit to the agricultural community than anything 
that has ever been done for them, and that they will derive more benefit therefrom, 
consiflerin^g' amoitat of cost, than from anything that has been heretofore accom- 
plished. - - 

Erom Samuel L. Allen, Philadelphia, Pa.: 

Tire assistance of th e State in building permanent stone roads in the vicinity of my 
farm and home, in Cmnaminsoii township, Burlington County, K. J. , has been very 
beneficial and thoroughly appreciated by myaelt" and many other farmers. At first 
the farmers of the neighborhood were largely opposed to the movement : but within 
the past year they have become almost unanimous in favor of the extension of the 
system. I ain hoping that the State appropriation may be largely increased. 

From H. H. Brown, Old Bridge, J.: 

We have four miles of macadam road through our township. Property has almost 
doubled in value and travel has more than doubled. Farmers carting over our road 
speak in the highest terms of it. It is a rest for their horses to cart over it. Our 
citizens are greatly in favor of having it extended and I think the law as it is, is 
working very nicely alj over our county and I would be very sorry to see it changed, 

From Clayton Conro w, Cinnaminson, K. J. : 

While I believe that good roads aro of great benefit to all the mercantile, manu- 
facturing, and agricultural industries of our State, they have enabled the farming 
class of our citizens especially to conduct their business at a profit by reducing the 
cost of fertilizers brought on to the farm and the- expenses of conveying products to 
the market. In fact, this apparently small item of expense, daily saved, constitutes 
the difference between success and failure. Good roads enable the farmer to placo 
his products on the market when at the highest point ; bad roads often forbid this. 
Good roads enable him to deliver perishable vegetables and tender fruit in so much 
better condition that they invito the better class of customers and command a higher 
price. Thus every consideration of the subject, if carried to its legitimate con- 
clusion, is in favor of good roads. We can't afford bad roads. Their effect is enervat- 
ing-, while that of good roads is inspiring. 

Prom Dennis Long, Union, rJ, J. : 

I think the law granting State aid in the building of stone roads is one of the best 
that can be put on our statute books, and that -the sooner our public roads are all in 
the hands of the freeholders of the different counties, with some competent men to 
supervise and construct the same in a permanent way with stone for a solid founda- 
tion, well pounded and wedged, and with broken stone on top solidly rolled, the bet- 
ter off the people of New Jersey will be. 

We have a county road in my own neighborhood, of which wc are very proud, 
and near which property has advanced 50 per cent of its value before the road was 
laid. A case in point is that of a piece of property along this county road, which 
could have been bought for $20,000 before the road was built, and only a few days 
ago the owner was offered $30,000 for the same farm, and it is' two miles away from 
any railroad station. And there are many more cases of the same sort. 
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From Win. E, Lippincott, Fellowship, N. J : 

In reference to the farmers* views on brdklmg stone roads in our State, it is safe to 
say that the general impression among farmers is that stone roads improve the coun- 
try -they -pass through. Where they "have been "built one can already see greater 
energy being manifested among the farmers along their lines.; One of the most im- 
portant things for the fanner is easy access to a market whore he can sell his prod- 
ucts^ and stone roads are to agriculture what rivers are to commerce. 

Again, goods roads show the most direct benefit to the farmer for the taxes he pays, 
and in many instances save him in toll a heavy interest on their cost. Almost every 
intelligent farmer views stone roads as forerunners of other improvements that must 
follow, such as the electric railways, free mail delivery, and an increased demand for 
country residences, and the numerous applications presented to the boards of free- 
holders speak in plain lan gimge the farmers 7 views: on road improvement in New 
Jersey. I hope the governor will not approve any bill that tends to stop this great 
onward movement for goGd roads. 

From Stockton Hough, Trenton, ~N. J. 

In answer to your inquiry concerning the benefits derived under the law, granting 
State aid in building stone roads, I would say from my experience as the first pro- 
moter of these roads built in Mercer County, N. J., that in the beginning I met with 
opposition at every step; and now that the road is near completion, all opposition 
has been silenced, and ail are anxious to extend the system wherever possible. This 
sentiment is growing daily with the experience of those who use these roads, many 
of whom never had any opportunity to know what a good road is. Travel has already 
doubled over our road, and property has greatly increased in value. Building sites 
are being laid out, and improvements are projected even before the road is completed. 
As the owner of two farms and a mill property on this road, I am confident that 
they will be greatly increased in value. At times in the winter we could not haul 
one-half a ton with a team from any of these x^roperties. Isow with the road com- 
pleted, 2 tons is less of a load than the empty wagon on the old road at times in the 
winter and spring. I am of the opinion that the improvements would be cheap at 
five times the cost. 



REPORT OF THE SPECIAL AGENT IN CHARGE OF IRRIGATION 

INQUIRY. 



Sill: I have the honor to submit herewith the third annual report of 
the Office of Irrigation Inquiry, for the calendar year 1893. 
Yery respectfully, 

Charles W. Irish, 
Special Agent in Charge, 

Hon. J. Sterling Morton, 

Secretary. 



The present incumbent assumed the duti es of Special Agent in Charge 
of the Office of Irrigation Inquiry on the 1st of June, 1893. The only 
material then on hand relating to the work of the office was the manu- 
script of an "Abstract of the Laws of the several States and Territories 
on Irrigation and Water Eights*" This, after careful revision, was 
published as Bulletin iNb. 1 of the office, the subject of artesian wells 
and underflow waters having been covered by the elaborate reports 
thereon for the years. 1891 and 1892. An inquiry was undertaken into 
the practical methods and results of irrigation and its development in 
the arid regions of the United States, with the object of publishing the 
information; so obtained in a bulletin from this office. 

The object of such publication is to furnish reliable information repre- 
senting the results of the actual experience of those who, by their genius 
and labors, have been successful in creating farms by the application of 
irrigation methods of their own invention. This bulletin will contain 
also results of irrigation in Europe, where it can be said that all the 
attendant questions, engineering and physical, have been weir settled 
by long and careful practice. The proposed bulletin is intended to be 
an answer to the many and continual calls upon this office for informa- 
tion as to how the waters of irrigation are applied to the various soils 
of the arid regions of this country for the purpose of raisin g crops. 
These demands come not only from all parts of the United States but 
from many places in Europe, and answering these inquiries takes up a 
large part of the time and attention of this office. To gather in a sys- 
tematic form the information neetled for the production of the proposed 
bulletin, there have been printed and sent out several thousand copies 
of a circular letter containing questions to be answered by the corre- 
spondents addressed. While this is a slow method, it is believed that 
it will prove a success ... 

There is much need of an enlargement of the operations of the 
Weather Bureau so as to include a careful and systematic measurement 
of the water contained in the snowfall and of the rains upon the sum- 
mits of the vari ous m oui \ tain ran ges within the arid regi on s. 
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It is from this source that the great bulk of water comes which is 
used in irrigation in the regions under consideration. At present we 
know little or. nothing upon this important physical ." question within 
the arid regions, .'for. the reason that about all the observing stations of 
the weather service are located in the Tallies or else low down on the 
mountain sides much below the snow fields of their summits. 

There should be undertaken at once an accurate gauging- of. the 
velocity and flow of all the streams of the arid regions, which opera - 
tioiis will require the establishment of permanent scales for the pur- 
pose, The observation of snow and rainfall upon the mountains an d 
-thor^oasuro:r.ont of IN* stree-m:* of the arid regions ml;rht, no doubt, be 
intrusted to voluntary weather observers of the several States and 
Territories where the work is to-be done, .there being an organization, it 
isbelieved, in all of them; The measurement of the snow- and rainfall and 
the gauging of- the streams of the arid regions, as above pointed out, 
are vital to the interests of those who farm; lands by the use of irriga- 
tion waters, for until it is done it can not be known how many acres 
can be put under cultivation by use of the water thus n aturally stored 
by the mountains and delivered by the streams leading from them to 
the tillable lands adjacent thereto, 

It -is for want of this knowledge that in many localities there has 
been more laud put under cultivation than there is water to irrigate 
with, and to this cause is attributable by far the largest part of the 
litigation of water rights in the arid regions of this country. 
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